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 Sierrita Pipeline Project 

 Docket Nos. CP13-73-000 

                      CP13-74-000 

TO THE PARTY ADDRESSED: 

 

The staff of the Federal Energy Regulatory Commission (FERC or Commission) 

has prepared a final environmental impact statement (EIS) for the Sierrita Pipeline 

Project, proposed by Sierrita Gas Pipeline LLC (Sierrita) in the above-referenced 

dockets.  Sierrita requests authorization to link El Paso Natural Gas Company’s existing 

South Mainline System near Tucson to an interconnect with the Sásabe-Guaymas 

Pipeline at the U.S.-Mexico border near the town of Sasabe, Arizona, that would provide 

up to 200,846 dekatherms per day of natural gas to markets in Mexico. 

The final EIS assesses the potential environmental effects of the construction and 

operation of the Sierrita Pipeline Project in accordance with the requirements of the 

National Environmental Policy Act (NEPA).  The FERC staff concludes that approval of 

the proposed project, with the mitigation measures recommended in the EIS, would have 

some adverse environmental impact; however, most of these impacts would be reduced to 

less-than-significant levels. 

The U.S. Fish and Wildlife Service (FWS) – Arizona Ecological Services Office; 

the FWS – Buenos Aires National Wildlife Refuge; the Arizona Game and Fish 

Department; and the U.S. Customs and Border Protection participated as cooperating 

agencies in the preparation of the EIS.  Cooperating agencies have jurisdiction by law or 

special expertise with respect to resources potentially affected by the proposal and 

participate in the NEPA analysis.  Although the cooperating agencies provided input to 

the conclusions and recommendations presented in the EIS, the agencies will present 

their own conclusions and recommendations in their respective Records of Decision for 

the project. 

The final EIS addresses the potential environmental effects of the construction and 

operation of the following project facilities: 

 60.9 miles of new 36-inch-diameter natural gas pipeline in Pima County, 

Arizona; 

 two new meter stations;  
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 two pig launchers and two pig receivers;1 and  

 six mainline valves. 

 

The FERC staff mailed copies of the EIS to federal, state, and local government 

representatives and agencies; elected officials; environmental and public interest groups; 

Native American tribes; potentially affected landowners and other interested individuals 

and groups; newspapers and libraries in the project area; and parties to this proceeding.  

Paper copy versions of the EIS were mailed to those specifically requesting them; all 

others received a CD version.  In addition, the EIS is available for public viewing on the 

FERC’s website (www.ferc.gov) using the eLibrary link.  A limited number of copies are 

available for distribution and public inspection at:  

 

Federal Energy Regulatory Commission 

Public Reference Room 

888 First Street NE, Room 2A 

Washington, DC  20426 

(202) 502-8371 

 

Questions? 

Additional information about the project is available from the Commission's 

Office of External Affairs, at (866) 208-FERC, or on the FERC website (www.ferc.gov) 

using the eLibrary link.  Click on the eLibrary link, click on “General Search,” and enter 

the docket number excluding the last three digits in the Docket Number field (i.e., CP13-

73 or CP13-74).  Be sure you have selected an appropriate date range.  For assistance, 

please contact FERC Online Support at FercOnlineSupport@ferc.gov or toll free at (866) 

208-3676; for TTY, contact (202) 502-8659.  The eLibrary link also provides access to 

the texts of formal documents issued by the Commission, such as orders, notices, and 

rulemakings. 

 

In addition, the Commission offers a free service called eSubscription which 

allows you to keep track of all formal issuances and submittals in specific dockets.  This 

can reduce the amount of time you spend researching proceedings by automatically 

providing you with notification of these filings, document summaries, and direct links to 

the documents.  Go to www.ferc.gov/esubscribenow.htm. 

 

 

 

 

  Kimberly D. Bose 

            Secretary 

                                                           
1  A pig is an internal tool that can be used to clean and dry a pipeline and/or to 

inspect it for damage or corrosion. 

http://www.ferc.gov/
http://www.ferc.gov/
mailto:FercOnlineSupport@ferc.gov
http://www.ferc.gov/esubscribenow.htm
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 ES-1 Executive Summary 

EXECUTIVE SUMMARY 

The staff of the Federal Energy Regulatory Commission (FERC or Commission) has prepared 

this final Environmental Impact Statement (EIS) to fulfill requirements of the National Environmental 

Policy Act of 1969 (NEPA) and the Commission’s implementing regulations under Title 18 of the Code 

of Federal Regulations Part 380 (18 CFR 380).  On February 7 and 8, 2013, Sierrita Gas Pipeline LLC 

(Sierrita) filed applications with the Commission pursuant to sections 3 and 7 of the Natural Gas Act 

(NGA) and Parts 153, 157, and 284 of the Commission’s regulations for: 1) authorization to construct and 

operate facilities necessary for the exportation of natural gas, a Presidential Permit to allow construction 

of facilities at the U.S.-Mexico border, and a Blanket Certificate for limited future activities and services; 

and 2) a Certificate of Public Convenience and Necessity (Certificate) to construct, operate, and maintain 

a natural gas pipeline and associated ancillary and aboveground facilities, collectively known as the 

Sierrita Pipeline Project (Project).  The purpose of this document is to inform the public and the 

permitting agencies about the potential adverse and beneficial environmental impacts of the Project and 

its alternatives, and to recommend mitigation measures that would avoid or reduce adverse impacts.   

The FERC is the federal agency responsible for authorizing interstate natural gas transmission 

facilities under the NGA, and is the lead federal agency for the preparation of this EIS in compliance with 

the requirements of NEPA.  The U.S. Fish and Wildlife Service (FWS) – Arizona Ecological Services 

Office, the FWS – Buenos Aires National Wildlife Refuge (BANWR), the Arizona Game and Fish 

Department, and the U.S. Customs and Border Protection (CBP) are cooperating agencies for the 

development of this EIS.  A cooperating agency has jurisdiction by law or has special expertise with 

respect to environmental resource issues associated with a project.  The U.S. Border Patrol, the law 

enforcement arm of the CBP, has been working closely with us1 in drafting the border-related components 

of the EIS.  

PROPOSED ACTION 

The purpose of the Project is to transport 200,846 dekatherms per day (Dth/d) of natural gas from 

a tie-in with El Paso Natural Gas Company’s (EPNG) existing South Mainline System at milepost (MP) 

0.0 near Tucson, Arizona south to MP 59.12 on the U.S.-Mexico border near the Town of Sasabe, 

Arizona.  At the border, the pipeline would interconnect with the Sásabe-Guaymas Pipeline in Mexico, 

which is proposed to be constructed, owned, and operated by IENova, an affiliate of Sempra Energy.  In 

Mexico, the 338-mile-long Sásabe-Guaymas Pipeline would extend from the U.S.-Mexico border near El 

Sásabe, Mexico to electric generation facilities near the Cities of Puerto Libertad and Guaymas, Mexico.  

Mexico is proposing to convert or replace fuel oil thermal generation plants into natural gas-fired 

combined-cycle generation plants.  The Sásabe-Guaymas Pipeline, in conjunction with the Project, would 

provide both natural gas and pipeline infrastructure to deliver gas for this purpose.   

Dependent upon Commission approval, Sierrita would seek approval to begin construction as 

soon as possible after receiving all necessary federal authorizations and meeting any and all pre-

construction environmental conditions.  Sierrita proposes to place the facilities into operation on or about 

the end of September 2014.  Sierrita proposes to construct and operate:  

                                                      
1  “We,” “us,” and “our” refer to the environmental staff of the Federal Energy Regulatory Commission’s Office of 

Energy Projects. 
2  The pipeline route ends at MP 59.1.  However, due to a route modification adopted by Sierrita in March 2013 

between MPs 25.7 and 36.3, and a route modification adopted by Sierrita subsequent to the draft EIS between 

MPs R35.2 and R36.4, an additional 1.8 miles of pipeline was added to the Project, resulting in a total pipeline 

length of 60.9 miles.   
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 60.9 miles of 36-inch-diameter natural gas transmission pipeline in Pima County, 

Arizona; 

 two new meter stations;3  

 six mainline valves (MLVs);4 and  

 two pig launcher and two pig receiver facilities.5 

In addition to Sierrita’s proposed facilities, non-jurisdictional power lines would be constructed 

by Tucson Electric Power Company or Trico Electric Cooperative, Inc. to supply power to the meter 

stations, MLVs, and a contractor yard.  The power supply lines do not fall under the FERC’s jurisdiction, 

but are discussed in our cumulative impacts analysis.   

PUBLIC INVOLVEMENT 

On May 2, 2012, the FERC began its pre-filing review of EPNG’s planned Sasabe Lateral 

Project, a precursor to the proposed Project, and established a pre-filing docket number (PF12-11-000) to 

place information related to the Project into the public record.   

EPNG hosted two public open houses in communities in the vicinity of the Project on June 5 and 

6, 2012.  These open houses were conducted to inform landowners, government officials, and the general 

public about the Project.  Attendees were invited to ask questions and submit any concerns.  We 

participated in the open houses and provided information regarding NEPA and the FERC’s environmental 

review process.   

As part of our pre-filing review, we issued a Notice of Intent to Prepare an Environmental Impact 

Statement for the Planned Sasabe Lateral Project and Request for Comments on Environmental Issues 

(NOI) on August 1, 2012.  The NOI was published in the Federal Register and sent to our environmental 

mailing list that includes affected landowners; federal, state, and local government agencies; elected 

officials; environmental and public interest groups; Native American tribes; local libraries; newspapers; 

and other interested parties.  We subsequently issued a Notice of Public Scoping Meetings for the Planned 

Sasabe Lateral Project on September 24, 2012, that announced public scoping meetings to be held on 

October 18 and 20, 2012.  On February 7 and 8, 2013, the FERC received applications from Sierrita, an 

affiliate of EPNG, for the Project, now named the “Sierrita Pipeline Project.”  The Project was assigned 

FERC Docket Nos. CP13-73-000 and CP13-74-000.  On March 25, 2013, Sierrita filed a route change to 

address stakeholder concerns about routing the pipeline closer to Highway 286.  We subsequently issued 

a Supplemental Notice of Intent to Prepare an Environmental Impact Statement for the Sierrita Pipeline 

Project and Request for Comments on Environmental Issues on April 12, 2013, that announced the 

opening of a supplemental scoping period to gather input from the public and interested agencies due to a 

change in the Project route; and issued a Notice of Public Meeting for the Sierrita Pipeline Project on 

May 30, 2013, that announced a meeting held on June 18, 2013, to discuss Sierrita’s plans for restoring 

the Project’s right-of-way.  We also participated in various interagency meetings.   

                                                      
3 A meter station is an aboveground facility on a pipeline that has equipment for measuring the volume of gas 

flowing in the pipeline. 
4 A mainline valve is an aboveground facility on a pipeline with valves for controlling the flow of gas in the 

pipeline.  The valves act as gateways that can be open and closed. 
5  A pipeline “pig” is a device used to clean or inspect the pipeline.  A pig launcher/receiver is an aboveground 

facility where pigs are inserted or retrieved from the pipeline. 
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We issued a Notice of Availability of the Draft Environmental Impact Statement for the Proposed 

Sierrita Pipeline Project on October 25, 2013.  The draft EIS was sent to our environmental mailing list.  

The draft EIS was filed with the U.S. Environmental Protection Agency (EPA) and a formal notice of 

availability was issued in the Federal Register, which established a 45-day comment period on the draft 

EIS that ended on December 16, 2013.  We held public comment meetings for the draft EIS on December 

12 and 14, 2013.   

In response to our notices and at our agency and public meetings, we received numerous 

comments from landowners, public officials, non-governmental organizations, the public, and 

government agencies regarding the Project.  These comments expressed concerns with the purpose and 

need of the Project, FERC’s approach to NEPA, alternatives to the Project (including alternative routes 

and border tie-in locations), the proposed location of the pipeline, and the effects of the Project on 

resources, including waterbodies, wildlife, vegetation, threatened and endangered species, and 

unauthorized right-of-way uses.  Although the comment period formally ended on December 16, 2013, all 

timely environmental comments on the draft EIS are addressed in this final EIS.     

PROJECT IMPACTS AND MITIGATION 

Construction and operation of the Project could result in numerous impacts on the environment.  

We evaluated the impacts of the Project, taking into consideration Sierrita’s proposed mitigation, on 

geology, soils, groundwater, surface water, wetlands, vegetation, wildlife, fisheries, special status species, 

land use, visual resources, unauthorized right-of-way uses, socioeconomics, cultural resources, air quality, 

noise, and safety.  Where necessary, we are recommending additional mitigation to appropriately 

minimize or avoid these impacts.  Cumulative impacts of this Project with other past, present, and 

reasonably foreseeable actions in the Project area were also assessed.  In section 3 of this EIS, we also 

evaluated various alternatives to the Project, such as the No Action Alternative, system alternatives, and 

route alternatives and variations. 

Based on scoping comments, agency consultations, and our independent evaluation of resource 

impacts, the major issues identified in our analysis are in regard to:  waterbodies, vegetation, wildlife 

habitat, federally listed species, and illegal immigration and unauthorized right-of-way uses.  Our analysis 

of these issues is summarized below and is discussed in detail in the appropriate resource sections in 

section 4.  Sections 5.1 and 5.2 of this EIS contain our conclusions and a compilation of our 

recommended mitigation measures, respectively.   

Geology, Paleontology, and Soils 

Potential geologic hazards in the Project area include seismicity, landslides, and subsidence.  

Sierrita would design its pipeline facilities for these hazards through the use of special construction 

materials within seismically active areas.  Pipeline installation techniques effectively insulate the pipeline 

from minor earth movements.  Further, pipeline and aboveground facilities associated with the Project 

must be designed, constructed, operated, and maintained in accordance with U.S. Department of 

Transportation (DOT) Minimum Federal Safety Standards in 49 CFR 192.  These regulations are intended 

to ensure adequate protection for the public and to prevent natural gas facility accidents and failures.  

The Project would not affect known fossil locations and, based on the types of deposits 

underlying the Project area, the likelihood of encountering and disturbing paleontological resources 

during Project construction is considered to be low.   

To appropriately minimize general construction-related effects on soils, Sierrita would implement 

the measures described in its Upland Erosion Control, Revegetation, and Maintenance Plan (Plan); 
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Wetland and Waterbody Construction and Mitigation Procedures (Procedures); Reclamation Plan; Post-

Construction Vegetation Monitoring Document; Spill Prevention, Control, and Countermeasure Plan; 

and Noxious Weed Control Plan.  These measures would reasonably minimize erosion and increase the 

potential success of revegetation efforts.  We reviewed Sierrita’s Plan and Procedures and find them 

acceptable (see appendices E and F, respectively).  In response to our recommendation in the draft EIS, 

Sierrita also provided clarification as to how it would protect topsoil during construction in order to 

adequately minimize impacts related to erosion during heavy rains or flash flooding, and from wind. 

Waterbody Crossings, Water Use, and Wetlands 

The pipeline would cross one perennial and 206 ephemeral waterbodies.  The perennial 

waterbody, the Central Arizona Project (CAP) Canal, would be crossed using the horizontal directional 

drill (HDD) method.  In response to our recommendation in the draft EIS, Sierrita provided the results of 

its geotechnical investigation at the CAP Canal crossing, which documents that conditions appear 

favorable for an HDD crossing of the canal.   

Project-related impacts associated with ephemeral wash crossings are of particular concern to 

local agencies and stakeholders.  Because the HDD method can avoid disturbing the bed and banks of a 

wash, including riparian vegetation adjacent to the wash, we recommended in the draft EIS that Sierrita 

evaluate the use of the HDD method at certain locations along the route.  Based on Sierrita’s evaluation, 

use of the HDD method would not be feasible (other than at the CAP Canal) based on one or more 

engineering and constructability factors.  We reviewed Sierrita’s evaluation and agree with the findings.       

Ephemeral washes are anticipated to be dry at the time of crossing and would be crossed using 

standard upland crossing methods in accordance with all federal and state regulations and permit 

requirements, and using the measures included in Sierrita’s Plan and Procedures.  Sierrita consulted with 

the Pima County Regional Flood Control District to identify the erosion hazard setback and depth of 

cover at each waterbody crossing.  Certain ephemeral washes are connected to and upstream of a 

livestock tank that could support the federally threatened Chiricahua leopard frog and proposed northern 

Mexican gartersnake during monsoon season rainfalls.  In response to our recommendation in the draft 

EIS, Sierrita identified ephemeral washes crossed by the Project that are also connected to and upstream 

of a livestock tank.  Sierrita would adopt the construction measures (e.g., erosion control) listed in its Plan 

and Procedures at these features, which would avoid or reduce impacts on ephemeral washes.  The Project 

would not affect wetlands. 

Sierrita proposes to withdraw approximately 17 million gallons of water from the CAP Canal for 

hydrostatic testing, dust suppression, fire suppression, and equipment cleaning associated with noxious 

weed management.  Sierrita would not use chemicals for any water withdrawals, and discharges would be 

in accordance with applicable Arizona Department of Environmental Quality Arizona Pollutant Discharge 

Elimination System permit requirements.   

Vegetation, Wildlife, Fisheries, and Federally Listed and State-Sensitive Species 

In response to comments on the draft EIS, we updated the Project’s vegetation impacts based on 

Natural Resources Conservation Service Ecological Site Descriptor data.  The Project would affect about 

475.7 acres of Sonoran Desertscrub and 473.1 acres of Scrub-Grassland vegetation communities during 

construction, and Sierrita would maintain a permanent right-of-way and aboveground facilities, affecting 

about 200.8 acres of Sonoran Desertscrub and 178.2 acres of Scrub-Grassland.  Project impacts on 

vegetation would range from short to long term to permanent due to the varied amount of time required to 

reestablish certain community types (an average of 2 to 13 years for Scrub-Grassland communities, and 

an average of 76 years for Sonoran Desertscrub communities).  The Project would also affect vegetation 
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communities of special concern, including monitoring tracts, the BANWR (access roads), designated 

jaguar critical habitat, and proposed northern Mexican gartersnake critical habitat.  Over 34,000 protected 

plants and other Arizona native plants, including the endangered Pima pineapple cactus, were identified 

during Sierrita’s native plant surveys.  In addition, 11 non-native species, including 5 species identified 

by the Arizona Department of Agriculture as prohibited, regulated, and/or restricted noxious weeds, were 

identified during Sierrita’s noxious weed surveys.  Sierrita would update the number of all Arizona native 

plants prior to construction.  We are recommending that Sierrita file the results of pre-construction 

surveys for Arizona native plants within the construction and permanent right-of-way. 

Sierrita would construct, restore, revegetate, and monitor the right-of-way in accordance with its 

Plan, Procedures, Reclamation Plan, and Post-Construction Vegetation Monitoring Document to 

reasonably minimize impacts on vegetation.  In response to our recommendations and stakeholder 

comments, Sierrita filed its revised Reclamation Plan and Post-Construction Vegetation Monitoring 

Document to include and/or clarify information regarding seeding, vegetation monitoring, and 

survivability of saguaro cactus and Palmer’s agave.  Sierrita also agreed to adopt several additional 

measures in response to comments on the draft EIS regarding its Reclamation Plan and Post-Construction 

Vegetation Monitoring Plan.  We agree with these modifications and are recommending that Sierrita file 

final revised versions of these plans prior to construction. 

Sierrita would reasonably reduce impacts on riparian vegetation at Brown Wash, which is 

included within the area that has been designated as jaguar critical habitat, by crossing the area using a 

specialized method to reduce the construction right-of-way width to 75 feet.  As a result of Sierrita’s 

Scour and Lateral Bank Migration Analysis, Sierrita also clarified its proposed right-of-way widths and 

additional temporary workspace needs based on the pipeline depth of cover required by the Pima County 

Regional Flood Control District.    

Sierrita does not intend to construct or maintain permanent access roads for use during operation 

of the pipeline, has no plans to conduct routine vegetation mowing or clearing of the right-of-way during 

pipeline operation, and stated that it would not access the right-of-way with vehicles to complete normal 

operations.  Since issuance of the draft EIS, Sierrita clarified that it would use existing roads to access the 

right-of-way and would conduct noxious weed control, vegetation monitoring, and general maintenance 

activities by pedestrian means.  The potential spread of weeds would be controlled by implementation of 

Sierrita’s Noxious Weed Control Plan.   

The Project would affect wildlife and wildlife habitats; these impacts would be temporary, short 

term, long term, or permanent, depending on the habitat type impacted.  Implementation of Sierrita’s 

revised Plan, Procedures, and Reclamation Plan would reasonably minimize the effects of the Project on 

wildlife in general.  Sierrita would supplement its wildlife baseline data with information obtained during 

its pre-construction surveys.  We are recommending that prior to construction Sierrita file a copy of its 

surveys for wildlife species and nest sites surveys within the construction and permanent right-of-way.  

The Project would not affect any perennial or intermittent waterbodies or wetlands that support fisheries 

resources.   

Construction could cause direct and indirect impacts on raptors and other migratory birds.  

Sierrita would conduct pre-construction surveys to document local occurrences of nesting birds, including 

raptors, unless construction would occur outside of the nesting periods.  During construction, Sierrita 

would implement species-specific buffers around identified active raptor nests, limit construction vehicle 

traffic around active raptor nests, and consult with the FWS on further mitigation measures if an active 

raptor nest is near a blasting location.   
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Based on Sierrita’s consultations with the FWS and our review of existing records, five federally 

listed threatened or endangered species; one designated critical habitat; three proposed, candidate, or 

special interest species; and one species with proposed critical habitat are reported to potentially occur in 

the vicinity of the Project.  We requested that the FWS consider the draft EIS as the Biological 

Assessment for the Project.  We determined that construction and operation of the Project may affect, but 

is not likely to adversely affect the federally listed jaguar, lesser long-nosed bat, Chiricahua leopard frog, 

and masked bobwhite quail, and designated jaguar critical habitat.  We determined that construction and 

operation of the Project is likely to adversely affect the federally listed Pima pineapple cactus.  Thus, we 

entered formal consultation with the FWS for Pima pineapple cactus and requested that the FWS prepare 

a Biological Opinion as to whether or not the Project would likely jeopardize the continued existence of 

this species.  The FERC’s consultations with the FWS would also assist the BAWNR and U.S. Army 

Corps of Engineers in fulfilling their Endangered Species Act obligations, as necessary.   

For the Pima pineapple cactus, Sierrita revised its Reclamation Plan and Post-Construction 

Vegetation Monitoring Document after the draft EIS to detail the methods it would implement to 

transplant and monitor Pima pineapple cacti that would be directly impacted by construction.   

The remaining species (northern Mexican gartersnake, Sonoran Desert tortoise, cactus 

ferruginous pygmy-owl) are proposed, candidate, or species of special concern; and critical habitat for the 

northern Mexican gartersnake is proposed in the Project area.  With Sierrita’s proposed mitigation 

measures, we determined that construction and operation of the Project is not likely to jeopardize the 

northern Mexican gartersnake.  However, we are conferencing with the FWS on this species in the event 

that the gartersnake becomes listed prior to initiation or completion of the Project, and are making a 

conditional determination that the Project may affect, but is not likely to adversely affect this species.   

The Project may impact individual Sonoran Desert tortoise and cactus ferruginous pygmy-owl, 

but population level effects are unlikely and/or would not contribute to a trend towards federal listing.   

We determined that the Project is not likely to destroy or adversely modify proposed critical 

habitat for the northern Mexican gartersnake.  However, we are conferencing with the FWS in the event 

that the proposed critical habitat becomes designated prior to initiation or completion of the Project, and 

are making a conditional determination that the Project may affect, but is not likely to adversely affect 

proposed northern Mexican gartersnake critical habitat.   

In addition to the federally listed, proposed, candidate, and special interest species, Arizona 

Wildlife of Special Concern, Tier 1A and Tier 1B Species of Greatest Conservation Need, and plants 

protected by the Arizona Native Plant Law occur in Project area.  We determined that, given the nature of 

the species occurrence and the measures that would be implemented as part of the Project, impacts on 

state-sensitive species would be avoided or adequately minimized. 

Land Use and Visual Resources 

Construction and operation of the Project would result in impacts on about 995.1 and 380.2 acres, 

respectively, consisting of primarily open and developed land.  About 20.9 miles of the pipeline route (35 

percent) would be generally parallel to and within 250 feet of existing road or utility rights-of-way.  

Following construction, all affected areas outside the aboveground facility sites would be restored and 

allowed to revert to pre-construction conditions and uses.  Sierrita would retain a 50-foot-wide permanent 

easement along the 60.9 miles of the Project route.   

The majority of land crossed by the Project (52.1 miles or about 86 percent of the Project total) is 

Arizona state trust land.  Twelve roads proposed for use are located wholly or partially on the BANWR.  
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Sierrita would be required to obtain an Appropriateness Determination and subsequently a Compatibility 

Determination from the FWS prior to receiving a special use permit for use of the roads, which is pending 

as of the issuance of this EIS.   

Visual resources along the pipeline route would be affected by the alteration of existing 

vegetative patterns associated with clearing of the construction and permanent pipeline rights-of-way.  

Sierrita conducted two visual assessments for areas determined to be most visible to passersby and users 

of the area.  In order to effectively minimize visual impacts, Sierrita proposes to reseed disturbed areas in 

accordance with its Reclamation Plan to return the impacted vegetation to pre-existing conditions.  

Sierrita would also monitor affected areas in accordance with its Post-Construction Vegetation 

Monitoring Document for 5 years following construction.  Based on the visual simulations from road 

viewpoints presented in a visual impact assessment, areas disturbed by pipeline construction would begin 

to resemble the surrounding area in about 20 years; however, some vegetation types would take as long as 

76 to 215 years to become fully re-established. 

Illegal Immigration and Unauthorized Right-of-Way Use 

Stakeholders have expressed their concern that the Project is a threat to security along the U.S.-

Mexico border and that the Project might exacerbate illegal activity already occurring within the Altar 

Valley.  The amount of illegal activity at and near border crossings is dependent on many variables that 

are not directly measurable.  We do not have any objective criteria to determine the level of significance 

of a project’s effect on or contributing to illegal activities.  We acknowledge that the Project could 

provide a new pathway for existing illegal activity within the Altar Valley.   

To reduce the potential use of the right-of-way by unauthorized users, Sierrita would implement 

several construction and restoration measures and continue to work closely with land management 

agencies, private landowners, grazing lessees, and U.S. Border Patrol personnel to deter unauthorized 

access to and use of the right-of-way.  In response to our recommendation in the draft EIS, Sierrita 

provided clarification describing the criteria for and sequential timing of each type of restoration measure 

to be installed following construction.  We are also recommending that prior to construction Sierrita 

provide a statement documenting its consultations with CBP and other applicable law enforcement 

agencies regarding its Right-of-Way, Security, and Access Control Plan6. 

The U.S. Border Patrol is responsible for responding to any possible increase in human 

trafficking, narcotic trafficking, and cross border-related illegal activity resulting from the Project and, as 

a cooperating agency in the preparation of this EIS, has indicated that it has sufficient resources to 

respond to any additional illegal activity potentially induced by the Project.  

Socioeconomics 

Due to the large number of hotels/motels and vacant rental units available in Tucson, which is 

about 10 miles from the start of the Project, we anticipate that the majority of the 300 non-local workers 

needed during Project construction would temporarily relocate to Tucson to avoid long commutes from 

other areas.  During construction, the Project would benefit the state and local economies by creating a 

short-term stimulus to the affected areas through payroll expenditures, local purchases of consumables 

and Project-specific materials, and sales tax.  Operational impacts of these benefits would be less.  In its 

                                                      
6  The Right-of-Way, Security, and Access Control Plan and other measures developed with law enforcement 

agencies contain sensitive security information that is intended to deter illegal activities.  Therefore, this 

information would be made available to Project security personnel and law enforcement agencies only.   
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comments on the draft EIS, Pima County provided substantial information regarding the Project’s 

anticipated cost to the county’s public services, including but not limited to the Pima County Sheriff’s 

Department and Pima County medical examiner and public fiduciary.  It cannot be determined whether 

the Project itself would cause an increase of or shift in illegal activities, deaths, etc. from what is already 

experienced throughout the Altar Valley as a result of undocumented immigrants or other unauthorized 

users.  Therefore, these cost estimates are speculative.   

Cultural Resources 

Cultural resource surveys are complete along the proposed pipeline route, at the aboveground 

facility sites, contractor yard locations, and along Project access roads.  Cultural resource surveys 

identified 46 archaeological sites, including prehistoric and historic sites, and 180 isolated finds.  Twelve 

of the sites and all of the isolated finds are recommended not eligible for listing in the National Register 

of Historic Places (NRHP) and no further work is recommended.  Two sites (in-use natural gas pipelines 

on EPNG’s existing system) were determined to be exempt from section 106 of the National Historic 

Preservation Act (NHPA) review and no further work is recommended.  Six NRHP eligible sites would 

be outside of the area of potential effect and, therefore, not affected by the Project.  The remaining 26 

sites are recommended eligible for listing in the NRHP.  Impacts on 22 of the NRHP-eligible sites would 

be avoided during construction activities.  Data recovery investigations would be completed at the 

remaining four NRHP-eligible sites.   

We and Sierrita contacted nine federally recognized Native American tribes.  We participated in 

meetings with Native American tribes and are continuing consultations with Native American tribes.   

The review process under section 106 of the NHPA is not yet complete.  To ensure that the 

FERC’s responsibilities under the NHPA are met, we are recommending that no construction activities 

begin until all required reports and any necessary treatment plans are reviewed, and the appropriate 

consultations are completed. 

Air Quality and Noise 

Construction of the Project would result in temporary impacts on air quality during construction.  

Because pipeline construction moves through an area quickly, air emissions caused by construction are 

typically intermittent and short term.  Emissions from fugitive dust and construction activities would be 

controlled to the extent required by state and local agencies.  Emissions from construction-related 

activities would not significantly affect local or regional air quality and would not cause nor contribute to 

an exceedance of the ambient air quality standards.  Operation of the Project would not result in long-term 

impacts on air quality.   

Construction activity and its associated noise levels would vary depending on the phase of 

construction in progress at any one time.  We conclude that there would be no significant noise impacts 

associated with construction of the Project.  Based on noise attenuation calculations, the noise level 

increase attributable to HDD activities at the nearest noise-sensitive area to the CAP Canal would be 

perceivable.  We are recommending that Sierrita file a noise survey after the initiation of HDD activities 

at the CAP Canal to ensure noise levels on the noise-sensitive area are mitigated.  No new noise-

generating aboveground facilities are proposed for the Project.   

ALTERNATIVES CONSIDERED 

The No Action Alternative was considered for the Project.  While the No Action Alternative 

would eliminate the environmental impacts identified in this final EIS, international markets would be 
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denied the Project objective of delivering 200,846 Dth/d of natural gas from EPNG’s existing pipeline 

system to Mexico.  This denial might result in greater reliance on alternative fossil fuels, such as coal or 

fuel oil, or both.  Other fossil fuels are not as clean as natural gas; however, renewable sources such as 

solar and wind are not always reliable or available in sufficient quantities to support most market 

requirements, including baseload electric generating facilities, as is the case here. 

A system alternative for the Project would need to be able to transport similar volumes of natural 

gas to Sasabe, Arizona.  We did not identify any existing pipeline systems that could meet the purpose 

and need of the Project without expansion.  Based on our knowledge of other systems, construction and 

operational impacts associated with system alternatives would be greater than those of the Project due to 

the amount of looping and new construction required to connect the systems to the Project terminus.  

Consequently, no system alternatives were identified that are environmentally preferable to the Project. 

We evaluated eight major route alternatives to the Project route.  Seven of these would not offer a 

significant environmental advantage over the Project route and, therefore, we eliminated them from 

further consideration.  One of these route alternatives would meet the Project objectives, would be 

technically and economically feasible, and would offer an environmental advantage over the proposed 

route.  However, this route alternative would be within the BANWR, which is managed by the FWS and 

thus would be subject to FWS approval.  The FWS has determined that this route alternative would not 

promote achievement of the mission of the National Wildlife Refuge System or the purposes for which 

the BAWNR was established.  As a result, the FWS has indicated it cannot permit this alternative.  

Therefore, based on this land use conflict, we are not recommending this alternative.   

In response to comments on the draft EIS, we also discussed alternative delivery locations at the 

U.S.-Mexico border.  We determined that alternative delivery points would not meet the Project 

objectives. 

Since issuance of the draft EIS, Sierrita adopted a route variation to address a landowner request 

to move the pipeline to a more favorable location on his property and to avoid a water well.  We agree.  

As such, Sierrita’s variation was analyzed as part of the proposed Project in section 4.0 of this EIS.   

We also analyzed two route variations based on landowner requests.  We are not recommending 

either variation because they would result in more environmental impacts and would not offer any 

significant environmental advantages over the proposed route.      

MAJOR CONCLUSIONS 

We determined that construction and operation of the Project would result in limited adverse 

environmental impacts.  This determination is based on a review of the information provided by Sierrita 

and further developed from data requests; field investigations; scoping; literature research; alternatives 

analyses; and contacts with federal, state, and local agencies, Native American tribes, and other 

stakeholders.  We conclude that the approval of the Project would have some adverse environmental 

impacts, but, with the exception of the Pima pineapple cactus, these impacts would be reduced to less-

than-significant levels.  Although many factors were considered in this determination, the principal 

reasons are: 

 Sierrita would adequately minimize impacts on natural and cultural resources during 

construction and operation of the Project by implementing its Plan and Procedures; 

Reclamation Plan; Post-Construction Vegetation Monitoring Document; Noxious Weed 

Control Plan; Fugitive Dust Control Plan; Blast Plan; Site-Specific Horizontal 

Directional Drill Crossing Plan for the CAP Canal; HDD Contingency Plan and 
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Feasibility Assessment; Hydrostatic Testing Best Management Practices Plan; Spill 

Prevention, Control, and Countermeasures Plan; Fire Protection Plan; and 

Unanticipated Discovery Plan; 

 the FERC staff would complete Endangered Species Act consultations with the FWS 

prior to allowing construction to begin; 

 the FERC staff would complete the process of complying with section 106 of the NHPA 

and implementing the regulations at 36 CFR 800 prior to allowing construction to begin; 

and 

 an environmental inspection and mitigation monitoring program would ensure 

compliance with all mitigation measures that become conditions of the FERC 

authorizations and other approvals. 

In addition, we developed site-specific mitigation measures that Sierrita should implement to 

further reduce the environmental impacts that would otherwise result from construction of the Project.  

We are recommending that these mitigation measures be attached as conditions to any authorization 

issued by the Commission.  These recommended mitigation measures are presented in section 5.2 of the 

EIS. 
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1.0 INTRODUCTION 

On February 7 and 8, 2013, Sierrita Gas Pipeline LLC (Sierrita) filed applications with the 

Federal Energy Regulatory Commission (FERC or Commission) in Docket Nos. CP13-73-000 and CP13-

74-000 under sections 3 and 7 of the Natural Gas Act (NGA) and Parts 153, 157, and 284 of the 

Commission’s regulations.  Sierrita is seeking a Certificate of Public Convenience and Necessity 

(Certificate) from the FERC to construct, own, and operate a natural gas pipeline and related facilities in 

Pima County, Arizona.  Sierrita also is seeking from the FERC section 3 authorization to construct and 

operate facilities necessary for the exportation of natural gas, a Presidential Permit to allow construction 

of facilities at the U.S.-Mexico border, and a Blanket Certificate for limited future activities and services.   

The environmental staff of the FERC prepared this final Environmental Impact Statement (EIS) 

to assess the environmental impacts associated with the construction and operation of the facilities 

proposed by Sierrita, in accordance with the requirements of the National Environmental Policy Act of 

1969 (NEPA).  NEPA and Council on Environmental Quality (CEQ) regulations for implementing the 

procedural provisions of NEPA in Title 40 Code of Federal Regulations Part 1501.6 (40 CFR 1501.6) call 

on federal, state, and local government agencies to cooperate in the preparation of EISs.  The FERC is the 

lead federal agency for the preparation of this EIS.  The U.S. Fish and Wildlife Service (FWS) – Arizona 

Ecological Services Office (AESO); the FWS – Buenos Aires National Wildlife Refuge (BANWR); the 

Arizona Game and Fish Department (AGFD); and the U.S. Customs and Border Protection (CBP) are 

participating as cooperating agencies in the preparation of this EIS because of jurisdiction by law over 

part of the proposal or because of special expertise with respect to environmental issues.   

Sierrita’s proposal, referred to as the Sierrita Pipeline Project (Project), would involve 

construction and operation of about 60.9 miles of 36-inch-diameter pipeline, two meter stations,1 six 

mainline valves (MLVs),2 two pig3 launchers, two pig receivers, and appurtenant facilities.  The proposed 

pipeline would be capable of transporting up to 200,846 dekatherms per day (Dth/d) of natural gas.  

Sierrita would seek approval to begin construction as soon as possible after receiving all necessary federal 

authorizations.  Sierrita proposes to place the facilities in service by or near September 2014.  Figure 1-1 

provides an overview map of the proposed facilities.  A detailed discussion of the proposed facilities is 

presented in section 2. 

 

The vertical line in the margin identifies text that has been modified in this final EIS and differs 

materially from the corresponding text in the draft EIS. 

 

 

  

                                                      
1 A meter station is an aboveground facility on a pipeline that has equipment for measuring the volume of gas 

flowing in the pipeline. 
2  A mainline valve is an aboveground facility on a pipeline with valves for controlling the flow of gas in the 

pipeline.  The valves act as gateways that can be open and closed. 
3  A pipeline “pig” is a device used to clean or inspect the pipeline.  A pig launcher/receiver is an aboveground 

facility where pigs are inserted or retrieved from the pipeline. 
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 1-3 Introduction 

1.1 PROJECT PURPOSE AND NEED 

1.1.1 Project Purpose 

Sierrita’s stated purpose of the Project is to transport up to 200,846 Dth/d of natural gas to the 

U.S.-Mexico border near Sasabe, Arizona for a 25-year term starting on or about the end of September 

2014; however, the actual schedule would depend on receipt of required federal authorizations.   

The Project would transport natural gas from a tie-in with El Paso Natural Gas Company’s 

(EPNG’s) existing South Mainline System near Tucson, Arizona to a meter station at the U.S.-Mexico 

border where it would interconnect with the planned Sásabe-Guaymas Pipeline in Mexico, which would 

be constructed, owned, and operated by IENova, an affiliate of Sempra Energy.   

The United States and Mexico facilities are designed to provide natural gas to assist in meeting 

Mexico’s projected energy demands and to promote Mexico’s wide-scale initiative to transition from 

heavy fuel-oil- to natural-gas-fired electric generation (U.S. Department of Energy [DOE], 2002; 

Comisión Federal de Electricidad [CFE], 2012a).  In Mexico, the planned Sásabe-Guaymas Pipeline 

would continue for approximately 338 miles to the Towns of Puerto Libertad and Guaymas in the State of 

Sonora.   

This EIS is specific to the U.S. portion of the pipeline facilities.  The facilities in Mexico have 

been approved by the Secretaria de Medio Ambiente y Recursos Naturales, Mexico’s environment 

ministry, and construction of the facilities in Mexico has begun.   

We received several comments on the draft EIS questioning our acceptance of the applicant’s 

stated purpose.  The Commission does not direct the development of the gas industry’s infrastructure 

regionally or on a project-by-project basis, or re-define an applicant’s stated purpose.  The Commission 

analyzes the applicant’s filed application and stated purpose in order to disclose the impacts resulting 

from the proposed action to inform the decision makers.     

1.1.2 Project Need 

Under section 3 of the NGA, the FERC considers as part of its decision to authorize natural gas 

facilities, all factors bearing on the public interest.  Specifically, regarding whether to authorize natural 

gas facilities used for importation or exportation, the FERC shall authorize the proposal unless it finds 

that the proposed facilities will not be consistent with the public interest.  Under section 7 of the NGA, 

the Commission determines whether interstate natural gas transportation facilities are in the public 

convenience and necessity and, if so, grants a Certificate to construct and operate them.  The Commission 

bases its decisions on technical competence, financing, rates, market demand, gas supply, environmental 

impact, long-term feasibility, and other issues concerning a proposed project.  

We received several comments on the draft EIS requesting additional information regarding the 

Project’s need and whether it serves the public convenience and necessity.  A project’s need is established 

by the FERC when it determines whether a project is required by the public convenience and necessity, 

i.e., the Commission’s decision is made.  The FERC’s Certificate Policy Statement provides guidance as 

to how the Commission evaluates proposals for new construction, as discussed below, and establishes 

criteria for determining whether there is a need for a proposed project and whether it would serve the 

public interest.   

The Commission’s analysis of whether a proposed project is required by the public convenience 

and necessity consists of three steps.  The Commission’s Statement of Policy on the Certification of New 
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Interstate Natural Gas Pipeline Facilities4 explains that in deciding whether to authorize the construction 

of major new pipeline facilities, the Commission must first balance the public benefits against the adverse 

effects on specific economic interests.  If the conclusion is that the public benefits would not outweigh the 

adverse effects on the economic interests, the Commission will deny the proposal.  If, however, the 

conclusion that the public benefits do outweigh the adverse effects on the economic interests, the 

Commission next takes a “hard look” at potential environmental impacts of the proposed action under the 

requirements of the NEPA.  If the Commission finds the potential environmental proposal impacts to be 

unacceptable, it will deny authorization.  If, however, the Commission determines that, based on the 

environmental analysis and consideration of all comments submitted, the proposed project can be 

constructed and operated in an environmentally acceptable manner, the Commission will issue an Order 

that finds the project is required by the public convenience and necessity.  That order will contain the 

environmental conditions the Commission deems necessary and appropriate to ensure acceptable 

mitigation of potential environmental harms.    

In summary, if the Commission finds a proposed project to be environmentally unacceptable 

based on Commission staff-prepared NEPA documents, the Commission will not approve the project.  If 

the Commission finds the project to be environmentally acceptable based on the NEPA documents, the 

Commission will approve it, typically with conditions, provided it is otherwise required by the public 

convenience and necessity. 

1.2 PURPOSE AND SCOPE OF THIS EIS 

Our5 principal purposes in preparing this EIS were to: 

1. identify and assess potential impacts on the natural and human environment that would 

result from implementation of the proposed Project; 

2. describe and evaluate reasonable alternatives to the Project that would avoid or minimize 

adverse effects to the environment;  

3. identify and recommend specific mitigation measures, as necessary, to minimize 

environmental impacts; and 

4. encourage and facilitate involvement by the public and interested agencies in the 

environmental review process.  

The environmental topics addressed in this EIS include geology; soils; groundwater and surface 

water; wetlands; vegetation; fish and wildlife; threatened, endangered, and other special-status species; 

land use and recreation; visual resources; unauthorized right-of-way uses; socioeconomics; cultural 

resources; air quality and noise; reliability and safety; and cumulative impacts.  This EIS describes the 

affected environment as it currently exists, addresses the environmental consequences of the Project, and 

compares the Project’s potential impacts to those of the alternatives.  The EIS also presents our 

conclusions and recommended mitigation measures.   

                                                      

4  The Policy Statement can be found on our website at http://www.ferc.gov/legal/maj-ord-reg/PL99-3-000.pdf.  

Clarifying statements can be found by replacing “000” in the URL with “001” and “002.”  
5  The pronouns “we,” “us,” and “our” refer to the environmental staff of the Federal Energy Regulatory 

Commission's Office of Energy Projects. 

http://www.ferc.gov/legal/maj-ord-reg/PL99-3-000.pdf
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1.2.1 Federal Energy Regulatory Commission 

The FERC is the federal agency responsible for evaluating applications to construct and operate 

interstate natural gas pipeline facilities.  Certificates are issued under section 7(c) of the NGA and Parts 

157 and 284 of the Commission’s regulations if the Commission determines a project is required by the 

public convenience and necessity.  The FERC also is the federal agency responsible for evaluating 

applications for section 3 authorization to site, construct, operate, or modify facilities that are to be used 

for the import or export of natural gas to or from the United States, and for Presidential Permits to 

construct, operate, maintain, or connect export facilities at the border between the United States and 

Mexico or Canada.   

The FERC is the lead federal agency for the preparation of this EIS.  The Energy Policy Act of 

2005 established the FERC as the lead agency for all natural gas projects that fall under section 3 or 7 of 

the NGA.  We prepared this EIS to assess the environmental impacts associated with the Project in 

compliance with the requirements of NEPA, CEQ regulations implementing procedural provisions of 

NEPA in 40 CFR 1500-1508, and the FERC’s regulations implementing NEPA in 18 CFR 380.  This EIS 

is also intended to fulfill the cooperating federal agencies’ NEPA obligations, as necessary. 

The Commission will consider the findings of the EIS as well as non-environmental issues in its 

review of Sierrita’s application in its determination of whether authorizations should be issued for the 

Project.  Approvals will be granted only if the FERC finds that the evidence produced on technical 

competence, financing, rates, market demand, gas supply, environmental impact, long-term feasibility, 

and other issues demonstrates that the Project is required by the public convenience and necessity.  

Environmental impact analyses and mitigation development are important factors in the overall public 

interest determination.   

Sierrita’s siting, construction, and operation of the proposed facilities at the international border 

between the United States and Mexico are subject to section 3 authorization under the NGA and Part 153 

of the Commission’s regulations.  Section 3 states that “[T]he Commission shall issue such order upon 

application, unless, after opportunity for hearing, it finds that the proposed exportation or importation will 

not be consistent with the public interest.”     

Sierrita’s construction, operation, and maintenance of export facilities at the border between the 

United States and Mexico are subject to a Presidential Permit under Executive Order 10485 and Part 153 

of the Commission’s regulations.  Executive Order 10485 requires that the FERC obtain the favorable 

recommendations of the Secretary of Defense and the Secretary of State before issuing a Presidential 

Permit.  On March 7, 2013, the FERC issued letters to the secretaries informing them of Sierrita’s 

application, providing copies of a draft Presidential Permit, and soliciting their views.  On May 8, 2013, 

the Secretary of Defense and on August 9, 2013, the Department of State each responded to FERC’s 

solicitation and stated that they have no objection to issuance of a Presidential Permit to Sierrita for the 

Project.   

Authorization under section 3 of the NGA is necessary for the siting, construction, connection, 

operation, and maintenance of facilities to import or export natural gas.  In addition, pursuant to 

Executive Order 10485, dated September 3, 1953 (18 Federal Register [FR] 5397 [1953]), as amended by 

Executive Order 12038, dated February 3, 1978 (43 FR 4957 [1978]), a Presidential Permit also must be 

obtained for the portion of an import or export facility crossing one of the United States international 

borders.  In Delegation Order No. 00-004.00A, effective May 16, 2006, the Secretary of the DOE 

renewed the delegation of authority to the Commission to grant or deny authorization under section 3 of 

the NGA and, if applicable, a Presidential Permit for the siting, construction, connection, operation, and 

maintenance of import and export facilities.  Section 3 provides that “…the exportation of natural gas to a 
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nation with which there is in effect a free trade agreement requiring national treatment for trade in natural 

gas, shall be deemed to be consistent with the public interest, and applications for such importation and 

exportation shall be granted without modification or delay.”  The North American Free Trade Agreement 

(NAFTA) established an international free trade agreement among the governments of the United States, 

Canada, and Mexico.  Articles 301 and 606 of NAFTA require national treatment for trade in natural gas.  

NAFTA was ratified by the three countries’ national legislatures in 1993 and went into effect on January 

1, 1994.  As a result of NAFTA, the Project’s proposal to export natural gas to Mexico is considered to be 

consistent with the public interest.  The Commission has no authority to approve or disapprove 

applications to import or export natural gas.  The Secretary of Energy has delegated such authority to the 

DOE’s Assistant Secretary for Fossil Energy.    

We received comments regarding the potential impacts associated with natural gas development 

activities, including production of natural gas from shale formations.  Our authority under the NGA relate 

only to natural gas facilities that are involved in interstate commerce.  The permitting of oil and gas 

production facilities is under the jurisdiction of various state and federal agencies where those facilities 

are located.  Thus, the facilities associated with the production of natural gas are not under FERC 

jurisdiction.  However, to the extent the review of such facilities are relevant, they are discussed as part of 

our analysis of cumulative impacts.   

1.2.2 Cooperating Agencies 

NEPA and CEQ regulations implementing NEPA in 40 CFR 1501.6 call on federal, state, and 

local government agencies to cooperate in the preparation of environmental documents.  A cooperating 

agency is another agency participating in the NEPA process that has jurisdiction by law over all or part of 

the Project and/or one that has special expertise with respect to environmental issues.  Cooperating 

agencies are intended to have a significant role in shaping plans and environmental analyses according to 

their particular jurisdiction and expertise.  The FWS-AESO, BANWR, AGFD, and CBP are participating 

as cooperating agencies in the preparation of the EIS because they have special expertise on 

environmental resources associated with the Project, as discussed below.   

1.2.2.1 U.S. Fish and Wildlife Service – Arizona Ecological Services Office 

The FWS is responsible for ensuring compliance with the Endangered Species Act of 1973 (ESA).  

Section 7 of the ESA, as amended, states that any project authorized, funded, or conducted by any federal 

agencies should not “…jeopardize the continued existence of any endangered species or threatened 

species or result in the destruction or adverse modification of habitat of such species which is 

determined…to be critical…” (16 United States Code [U.S.C.] 1536[a][2]).  The FWS also reviews 

project plans and provides comments regarding protection of fish and wildlife resources under the 

provisions of the Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.).  The FWS is responsible for 

the implementation of the provisions of the Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703) and the 

Bald and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 688).   

Section 7 of the ESA requires identification of and consultation on aspects of any federal action 

that may have effects on federally listed species, species proposed for federal listing, and their habitat.  

The ultimate responsibility for compliance with section 7 remains with the lead federal agency (i.e., the 

FERC for this Project).   

As the lead federal agency for the Project, the FERC will consult with the FWS pursuant to 

section 7 of the ESA to determine whether federally listed endangered or threatened species or designated 

critical habitat are found in the vicinity of the Project, and to evaluate the proposed action’s potential 

effects on those species or critical habitats.  The FERC also coordinated with the FWS regarding other 
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federal trust wildlife resources, such as migratory birds.  The FWS elected to cooperate in preparing this 

EIS because it has special expertise with respect to environmental impacts associated with Sierrita’s 

proposal.  We also consulted with the FWS-AESO regarding the BGEPA, the MBTA, the Fish and 

Wildlife Coordination Act, the Clean Water Act (CWA), and NEPA.  

1.2.2.2 U.S. Fish and Wildlife Service – Buenos Aires National Wildlife Refuge 

The FWS is the lead federal agency responsible for issuing special use permits for activities 

across federal lands under the jurisdiction of the FWS National Wildlife Refuge System (NWRS).  The 

BANWR is participating as a cooperating agency because access road use is proposed on NWRS land.  

As a cooperating agency, the BANWR may adopt this EIS in accordance with 40 CFR 1506.3 to meet its 

responsibilities under NEPA, or it may elect to conduct its own supplemental environmental analysis to 

meet its responsibilities under NEPA. 

The FWS manages its land in accordance with Comprehensive Conservation Plans (CCPs).  

Unlike most other federal lands, the NWRS is not managed for a wide range of multiple uses.  Rather, the 

NWRS is managed for wildlife conservation and wildlife-dependent recreational uses.  Uses that do not 

contribute to the fulfillment of refuge goals or objectives are the lowest priorities.  The FWS has 

developed a CCP for the BANWR entitled the Buenos Aires National Wildlife Refuge Final 

Comprehensive Conservation Plan (2003).  The BANWR CCP serves as a management tool to support 

the preservation and restoration of the area ecosystem’s natural resources.  The BANWR CCP is intended 

to guide refuge management decisions for 15 years and set forth strategies for achieving refuge goals and 

objectives within that time frame.  

Sierrita would be required to obtain a special use permit from the FWS for its proposed access 

road use and modifications on the BANWR.  In general, special use permits are used by Refuge Managers 

to manage the amount and type of uses on an individual National Wildlife Refuge.  According to the 

BANWR Refuge Manager, Sierrita would first be required to obtain an Appropriateness Determination 

from the BANWR, pursuant to FWS’ Policy Manual, Chapter 603 FWS 1, by submitting a request to the 

Refuge Manager.  Pursuant to FWS Policy Manual, Chapter 603 FWS 2, the Refuge Manager would 

determine if the proposal is an appropriate refuge use.  If a new use is not appropriate, the Refuge 

Manager would deny the use without determining compatibility.  If the new use is determined appropriate, 

the Refuge Manager would prepare and make a Compatibility Determination for the requested use.  The 

Compatibility Determination would be made available for public review and comment prior to issuing a 

final Compatibility Determination.  The issuance of a special use permit would be dependent upon a 

finding of compatibility.   

As of the issuance of this EIS, an Appropriateness Determination specific to the Project activities 

(i.e., access road use and modification) has not been issued by the BANWR.  

1.2.2.3 Arizona Game and Fish Department 

The AGFD is the state agency responsible for managing, preserving, and regulating the harvest of 

Arizona’s wildlife.  More specifically, state law mandates that the AGFD manage Arizona’s wildlife 

resources, regulate watercraft use, and enforce off-highway vehicle laws.  The AGFD implements rules 

and policies; takes action to conserve, preserve, and manage wildlife; enforces laws that protect wildlife, 

public health, and safety; provides information and safety education programs; and develops partnerships 

with landowners, tribes, local government, etc.  The AGFD elected to cooperate in preparing this EIS 

because it has special expertise with respect to environmental impacts associated with Sierrita’s proposal.   
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1.2.2.4 U.S. Customs and Border Protection 

The U.S. Border Patrol was established by an act of Congress on May 28, 1924, to patrol the 

international land borders and territorial waters of the United States.  Subsequently, as a result of the 

terrorist attacks of September 11, 2001, the U.S. Department of Homeland Security (DHS) was 

established.  Under DHS, CBP was established and encompasses three law enforcement components 

operating at the international borders: the Office of Air and Marine, Office of Field Operations, and 

Office of Border Patrol.  Among its many functions, DHS is charged with enforcing the Immigration and 

Naturalization Act, 8 U.S.C. section 1101 et seq., which includes the authority and duty to control and 

guard the boundaries and borders of the United States against the illegal entry of aliens (8 U.S.C. section 

1103) (DHS and CBP, 2009).  CBP shares DHS’ mandate from Congress to achieve and maintain 

effective control of the U.S. borders (8 U.S.C. section 1701 et seq.).  CBP’s core mission is to defend the 

U.S. borders against all threats while also facilitating legitimate trade and travel (DHS and CBP, 2009).  

As the primary law enforcement agency between the ports of entry, the U.S. Border Patrol’s mission is to 

prevent the entry of terrorists and weapons of terrorism, and to enforce the laws that protect America’s 

homeland by the detection, interdiction, and apprehension of those who attempt to illegally enter or 

smuggle any person or contraband across our nation’s sovereign borders.  The U.S. Border Patrol 

accomplishes its mission by analyzing intelligence, assessing levels of cross-border illegal activity, and 

identifying vulnerabilities.  Once an area has been determined as being high threat or high in cross-border 

illegal activity, an operations plan is drafted and an appropriate level of resources is deployed to counter 

the activity or threat.  

Because of its expertise with illegal immigration and drug and human trafficking issues in the 

Project area, CBP, including the U.S. Border Patrol, agreed to participate as a cooperating agency in the 

preparation of this EIS.  Section 4.9 of this EIS describes the degree of illegal activities occurring in the 

Altar Valley; the U.S. Border Patrol’s roles and responsibilities; the specific types of impacts that may 

result from the Project based on U.S. Border Patrol expertise and our independent analysis; and Sierrita’s 

proposed mitigation measures to deter and avoid authorized and unauthorized use of the right-of-way that 

could otherwise contribute to an increase in illegal immigration and drug and human trafficking. 

1.3 PUBLIC REVIEW AND COMMENT 

On April 27, 2012, EPNG filed a request with the FERC to implement the Commission’s pre-

filing process for the Sasabe Lateral Project, a precursor to the Project (Sierrita is an affiliate of EPNG).  

The FERC established the pre-filing process to encourage early involvement of interested stakeholders, 

facilitate interagency cooperation, and identify and resolve environmental issues before an application is 

filed with the FERC and facility locations are formally proposed.  At the time it filed its request to 

implement the Commission’s pre-filing process, EPNG was in the preliminary Project design stage and 

no formal application had been filed with the FERC.  The FERC granted EPNG’s request to use the pre-

filing process on May 2, 2012, and established pre-filing Docket No. PF12-11-000 for the disposition of 

documents related to the Project, including information filed by EPNG; issuances by the FERC or FERC 

staff; and comments filed by landowners, agencies, Native American tribes, and other interested 

organizations and individuals.   

EPNG contacted federal, state, and local agencies to inform them about the Project and the 

FERC’s pre-filing process.  EPNG also developed a Public Participation Plan to facilitate stakeholder 

communications and make information available to the public.  The Public Participation Plan established 

a single point of contact at Sierrita for the public to call or e-mail with questions or concerns; a publicly 

accessible website with information about the Project (including maps) and Project status; regular 

newsletter mailings in both English and Spanish for affected landowners and other interested parties; and 

a schedule for public open house meetings in the Project vicinity.   
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EPNG hosted two public open house meetings: one on June 5, 2012, in Three Points, Arizona and 

the other on June 6, 2012, in Arivaca, Arizona.  The purpose of the public open house meetings was to 

inform landowners, government officials, and the general public about the Sasabe Lateral Project and 

invite them to ask questions and express their concerns.  EPNG notified locals in the Project vicinity of 

the open house meetings.  FERC staff participated in the meetings and provided information regarding 

NEPA and the FERC’s environmental review process.   

On August 1, 2012, the FERC issued a Notice of Intent to Prepare an Environmental Impact 

Statement for the Planned Sasabe Lateral Project and Request for Comments on Environmental Issues 

(NOI) that explained the pre-filing process; generally described the planned Project; provided a 

preliminary list of issues identified by the FERC staff; requested written comments from the public; and 

asked other federal, state, and local agencies with jurisdiction and/or special expertise to cooperate with 

the FERC in the preparation of the EIS.  The notice was sent to 279 parties, including federal, state, and 

local agencies; elected officials; environmental and public interest groups; Native American tribes; 

potentially affected landowners; local libraries and newspapers; and other stakeholders who had indicated 

an interest in the Project.  The NOI was also published in the Federal Register on August 7, 2012.  

Issuance of the NOI opened the scoping period for filing written comments on the Project.  The NOI was 

also provided in Spanish to one landowner who requested it.   

On September 24, 2012, the FERC issued a Notice of Public Scoping Meetings for the Planned 

Sasabe Lateral Project that announced the time and location of public scoping meetings and established a 

scoping period closing date of October 27, 2012.  However, all relevant comments we received prior to 

final production of the EIS were considered.  The notice was sent to 306 parties and was published in the 

Federal Register on September 28, 2012.  Forty-seven comment letters were received during and after the 

scoping period.   

The FERC held two public scoping meetings, one on October 18, 2012, in Three Points, Arizona 

and one on October 20, 2012, in Sasabe, Arizona that provided the public with the opportunity to learn 

more about the Sasabe Lateral Project and present oral comments on environmental issues that should be 

addressed in the EIS.  Approximately 50 people attended the public scoping meetings, including 

representatives from the FERC, cooperating agencies, and EPNG and Sierrita.  A total of 16 attendees 

provided oral comments at the meetings.  Transcripts of each scoping meeting and all written comments 

filed with the FERC are part of the public record for the Project and are available for viewing on the 

FERC Internet website (www.ferc.gov).6 

In addition to the public scoping meetings, we held numerous other meetings and conference calls 

during the pre-filing period to discuss the Project, the FERC’s environmental review process, and issues 

that should be addressed in this EIS.  Meeting and conference call attendees included representatives from 

federal, state, and local agencies such as the FWS-AESO, BANWR, AGFD, Arizona State Land 

Department (ASLD), Arizona Governor’s Office, U.S. Army Corps of Engineers (COE), U.S. Border 

Patrol, Pima County, Pima Natural Resource Conservation District, and the International Boundary and 

Water Commission (IBWC), as well as Native American tribes and the Altar Valley Conservation 

Alliance.   

                                                      
6  Public meeting transcripts are available for viewing on the FERC Internet website (http://www.ferc.gov).  Using 

the “eLibrary” link, select “General Search” from the eLibrary menu, enter the selected date range and “Docket 

No.” excluding the last three digits (i.e., PF12-11), and follow the instructions.  For assistance, call 1-866-208-

3676, or e-mail FERCOnlineSupport@ferc.gov.  Because scoping was conducted during the pre-filing review 

(before Sierrita filed a formal application with the FERC on February 7 and 8, 2013), PF12-11 must be used in 

the Docket No. field to view the public scoping transcripts. 
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We also conducted agency consultations and participated in interagency meetings to identify 

issues that should be addressed in this EIS.  The meetings provided a forum for the exchange of 

information and supported the FERC’s responsibility to coordinate all federal authorizations and 

associated environmental review for the Project.  On October 17, 2012, in Phoenix, Arizona, we met with 

representatives from the Arizona State Historic Preservation Office (SHPO), ASLD, Central Arizona 

Project (CAP), and the IBWC.  On October 18, 2012, in Tucson, Arizona, we met with representatives 

from the AGFD, ASLD, FWS, Pima County, and the U.S. Border Patrol. 

Of the comments received during the pre-filing process, approximately 5 percent of the comments 

were non-environmental and related to topics such as Project need, general Project support or opposition, 

and activities in Mexico.  These issues are outside the scope of this EIS, and, depending on subject, may 

or may not be addressed by the Commission during its determination of whether to approve the Project.  

The remaining comments were environmental in nature and are addressed in this EIS.   

On February 22, 2013, the FERC issued two Notices of Application, one regarding section 3 

authorization and one regarding the section 7 authorization.  The notices announced that Sierrita’s 

applications were filed with the Commission on February 7 and 8, 2013, and opened the period for 

intervention.   

On March 25, 2013, Sierrita filed a route change between mileposts (MPs) 25.7 and 36.3 to 

address stakeholder concerns about routing the pipeline closer to Highway 286.  The FERC subsequently 

issued a Supplemental Notice of Intent to Prepare an Environmental Impact Statement for the Sierrita 

Pipeline Project and Request for Comments on Environmental Issues (Supplemental NOI) on April 12, 

2013, that announced the opening of a supplemental scoping period to gather input from the public and 

interested agencies due to a change in the Project route.  The notice was sent to 401 parties, including 

federal, state, and local agencies; elected officials; environmental and public interest groups; Native 

American tribes; potentially affected landowners; local libraries and newspapers; and other stakeholders 

who had indicated an interest in the Project.  The Supplemental NOI was also published in the Federal 

Register on April 19, 2013.  The close of the Supplemental NOI scoping period was May 13, 2013.  

However, all relevant comments we received prior to final production of the EIS are considered.  Fifty-

eight comment letters were received during the period after Sierrita filed its application and during the 

supplemental scoping period. 

On May 30, 2013, the FERC issued a Notice of Public Meeting for the Sierrita Pipeline Project 

that announced a meeting to discuss Sierrita’s plans for restoring the Project’s right-of-way.  The notice 

was sent to 410 parties, including federal, state, and local agencies; elected officials; environmental and 

public interest groups; Native American tribes; potentially affected landowners; local libraries and 

newspapers; and other stakeholders who had indicated an interest in the Project.  The meeting was held in 

Tucson, Arizona on June 18, 2013.  A total of 58 attendees were present at the meeting and consisted 

primarily of landowners, agency and public interest group representatives, Native American tribe 

members, and representatives from Sierrita and the FERC. 

We issued a Notice of Availability of the Draft Environmental Impact Statement for the Proposed 

Sierrita Pipeline Project on October 25, 2013.  The draft EIS was filed with the U.S. Environmental 

Protection Agency (EPA), and a formal notice of availability was issued in the Federal Register on 

November 1, 2013, indicating that the draft EIS was available.  The draft EIS was mailed to 424 parties, 

including federal, state, and local agencies; elected officials; Native American tribes; newspapers; public 

libraries; intervenors; and other interested parties (i.e., affected landowners, miscellaneous individuals, 

and environmental groups who provided scoping comments or asked to remain on the mailing list).  The 

distribution list was included as appendix A of the draft EIS.  The Federal Register notice established a 

45-day comment period on the draft EIS that ended on December 16, 2013.  The notice described 
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procedures for filing comments on the draft EIS and how information about the Project could be found on 

the FERC’s website. 

We held two public comment meetings during the draft EIS comment period: one in Three Points, 

Arizona on December 12, 2013 and one in Sasabe, Arizona on December 14, 2013.  The meetings 

provided interested parties with an opportunity to present oral comments on our analysis of the 

environmental impacts of Sierrita’s Project as described in the draft EIS.  A total of 17 people commented 

at the meetings.  In addition, 49 parties submitted a total of 51 letters in response to the draft EIS.  All 

timely environmental comments on the draft EIS have been addressed in this final EIS.  A transcript of 

each meeting and copies of each written comment are part of the public record for the Project.  Our 

responses to relevant comments are provided in appendix Z of this final EIS.  A subject index is provided 

in appendix AA.  Substantive changes in the final EIS are indicated by vertical bars that appear in the 

margins.  The changes were made both in response to comments received on the draft EIS and as a result 

of updated information that became available after the issuance of the draft EIS.  

This final EIS is being mailed to the agencies, individuals, and organizations on the mailing list in 

appendix A, and was filed with the EPA for issuance of a formal public notice of availability in the 

Federal Register.  In accordance with CEQ’s regulations implementing NEPA, no agency decision on a 

proposed action may be made until 30 days after the EPA publishes a notice of availability for this final 

EIS.  However, the CEQ regulations provide an exception to this rule when an agency decision is subject 

to a formal internal process that allows other agencies or the public to make their views known.  In such 

cases, the agency decision may be made at the same time the notice of this final EIS is published, 

allowing both periods to run concurrently.  Should the Commission issue Sierrita a Certificate for the 

proposed action, it would be subject to a 30-day rehearing period.  Therefore, the Commission could issue 

its decision concurrently with issuance of the final EIS. 

This EIS addresses all substantive comments submitted to the FERC or made at the scoping 

meetings and interagency coordination meetings.  Table 1.3-1 lists the environmental issues and concerns 

identified by the commenters during the scoping process and identifies the EIS section where the issue is 

addressed. 

1.4 NONJURISDICTIONAL FACILITIES 

Under section 7 of the NGA, the FERC is required to consider, as part of its decision to authorize 

interstate natural gas facilities, all factors bearing on the public convenience and necessity.  The facilities 

for the Project that would be under the FERC’s jurisdiction include 60.9 miles of 36-inch-diameter 

pipeline, two meter stations, six MLVs, and miscellaneous equipment and appurtenant facilities.  The 

proposed facilities are described in detail in section 2.1. 

Occasionally, proposed projects have associated facilities that do not come under the jurisdiction 

of the FERC.  These “nonjurisdictional” facilities may be integral to the project objective (e.g., a new or 

expanded power plant that is not under the jurisdiction of the FERC at the end of a pipeline) or they may 

be merely associated as minor, non-integral components of the jurisdictional facilities that would be 

constructed and operated with the proposed facilities (e.g., a meter station constructed by a customer of 

the pipeline to measure gas off-take). 

The nonjurisdictional facilities associated with Sierrita’s Project include two electric power 

supply lines in the United States to serve the proposed San Joaquin Road Meter Station and Sasabe 

Delivery Meter Station; electrical power supply lines to MLV sites and a contractor yard; and natural gas 

pipeline and electric generation facilities in Mexico associated with the development of Mexico’s energy 

infrastructure.  



Introduction 1-12  

TABLE 1.3-1 
 

Environmental Issues and Concerns Raised During Public Scoping for the Sierrita Pipeline Project 

Issue/Concern 
EIS Section 

Addressing Issue 

GENERAL  

Purpose of and need for the Project 1.1 

Potential impacts associated with activities where natural gas is sourced/shale gas development 1.2.1 

Availability of Project information to the public 1.3, 2.3 

Required permits and approvals 1.5 

Design and location of the pipeline, Project schedule, land requirements, construction techniques 2.1, 2.2, 2.3, 2.4 

Future pipelines and other utilities 2.7 

GEOLOGY  

Impacts from earthquakes 4.1.3.1 

Impacts on wildlife from blasting activities 4.5.2 

SOILS  

Potential for severe erosion 4.2.1, 4.2.2 

Appropriate restoration methods to account for soils’ low restoration potentials 4.2.1, 4.2.4 

Impacts on topsoil 4.2.4 

WATER RESOURCES  

Impacts on groundwater conservation efforts 4.3.1.1 

Effects of construction on wells and springs 4.3.2.1 

Impacts on waterbodies crossed by the Project during construction and operation 4.3.2 

Impacts on waterbodies throughout the Altar Valley 4.3.2 

Construction methods for crossing waterbodies 4.3.2.6 

VEGETATION, WILDLIFE, AND FISHERIES  

Effects of the Project on fish and wildlife and their habitat  4.4, 4.5, 4.6 

Potential for invasion or spread of undesirable vegetation and noxious weeds during and after 
construction 

4.4.5, 4.4.8.2, 4.5.2.2 

Potential for cleared vegetation and slash scattered within the right-of-way to increase the risk for 
wildfires 

4.4.6, 4.4.8.2 

Impacts on riparian habitat 4.4.6, 4.4.8.2 

Post-construction vegetation monitoring for periods longer than 2 years 4.4.8 

Potential for habitat fragmentation 4.4.8.1, 4.5.2.1 

Potential for problematic revegetation due to poor soils and arid conditions 4.4.8.2 

Ability to continue controlled burns across the right-of-way as a vegetation management tool in the 
Project vicinity 

4.4.8.2 

Impacts on desert vegetation, including native grasslands 4.4.8.2 

Noise and light impacts on wildlife 4.5.2 

Protection of wildlife from open trenches during construction 4.5.2, 4.5.5 

Impacts on local conservation activities 4.8.1.1, 4.8.2 

THREATENED AND ENDANGERED SPECIES  

Potential for impacts on federally listed or proposed threatened or endangered species or their critical 
habitat, including the Pima pineapple cactus, jaguar, bobwhite quail, Chiricahua leopard frog, 
cactus ferruginous pygmy-owl, Northern Mexican gartersnake, lesser long-nosed bat, Kearney’s 
bluestar, Sonoran desert tortoise, Southwestern willow flycatcher, Gila topminnow 

4.7 

  



 1-13 Introduction 

TABLE 1.3-1 (cont’d) 
 

Environmental Issues and Concerns Raised During Public Scoping for the Sierrita Pipeline Project 

Issue/Concern 
EIS Section 

Addressing Issue 

LAND USE, RECREATION, AND VISUAL RESOURCES  

Impacts on livestock grazing, including cutting of fences, having an open trench in range land, and 
impacts on wildlife and livestock water sites 

4.8.1.1 

Potential for problematic reclamation if grazing is allowed in disturbed areas immediately following 
construction 

4.8.1.1 

Impacts on local conservation activities, including those of the Altar Valley Conservation Alliance, 
BANWR, Pima County 

4.8.1.1, 4.8.2 

Impacts on residences, ranching facilities, and agricultural activities/facilities 4.8.1.1, 4.8.3 

Impacts on the BANWR 4.8.2.1 

Impacts on recreation and tourism 4.8.4, 4.10.6 

Visual impacts of the pipeline right-of-way on the Altar Valley 4.8.5 

SOCIOECONOMICS  

Potential for the permanent right-of-way to be used as an illegal immigrant and drug trafficking corridor 
in the region 

4.9 

Potential for the construction workforce to participate in illegal immigrant and drug trafficking activities 4.9 

Impacts on border security activities during construction and operation 4.9 

Potential economic impacts on county law enforcement related to illegal immigrant and drug trafficking 
activities 

4.9.1 

Ability of local law enforcement to address increased illegal immigrant and drug trafficking activities 4.9.1 

Funding for increased border security activities 4.10.3 

Potential impacts on local roads and utilities 4.10.3, 4.10.4 

Potential impacts from traffic during construction 4.10.4 

Potential impacts on property values 4.10.5 

Potential economic impacts on local agricultural/rancher and tourism activities 4.10.6 

Potential tax revenue benefits to local communities 4.10.6 

CULTURAL RESOURCES  

Effects to known and undiscovered cultural resources 4.11.2 

Cultural resources monitoring during construction 4.11.2 

Potential impacts on sacred sites in the Project area 4.11.2, 4.11.3 

Potential impacts on traditional and ancestral lands of the Tohono O’odham Nation and the Four 
Southern Tribes 

4.11.3 

Need for consultations with Native American groups 4.11.3 

Comments on the Unanticipated Discovery Plan 4.11.4 

Impacts on cultural resources from potential increase in illegal immigrant and drug trafficking activities 4.9 

AIR QUALITY AND NOISE  

Effects of the Project on air quality during construction and operation 4.12.1 

Potential for nuisance fugitive dust generated during construction and operation 4.12.1 

Potential health risks from fugitive dust generated during construction and operation 4.12.1.5 

Effects of the Project noise during construction and operation 4.12.2 

RELIABILITY AND SAFETY  

Monitoring of the pipeline in a remote location 4.13.1 

Potential hazards to natural gas pipelines from wildfires 4.13.1 

Potential for third-party damage to the pipeline 4.13.1 

Potential impacts from lightening and electrical transmission lines 4.13.2 

Hazards associated with living near a natural gas pipeline and the potential for natural gas leaks and 
explosions 

4.13.3 



Introduction 1-14  

TABLE 1.3-1 (cont’d) 
 

Environmental Issues and Concerns Raised During Public Scoping for the Sierrita Pipeline Project 

Issue/Concern 
EIS Section 

Addressing Issue 

ALTERNATIVES  

No Action Alternative 3.1 

Impacts on the Project if the Mexican portion is not constructed or ceases importation of natural gas 3.1 

Consider crossing the border at a different location and alternate routes for the portion of the pipeline in 
Mexico 

3.5 

Route the proposed pipeline through the Santa Cruz Valley 3.5 

Route the proposed pipeline along an existing energy or utility corridor  3.5 

Route the proposed pipeline through the BANWR by following Highway 286 3.5.1 

CUMULATIVE IMPACTS  

Potential for conversion to natural gas facilities in Mexico to reduce air emissions in the region 1.4 

Potential cumulative impacts on the region associated with increased illegal immigrant and drug 
trafficking activities resulting from the Project 

4.9 

Potential for cumulative impacts when combining the Project with other actions in the same region 4.14 

Potential for the cleared pipeline right-of-way to contribute to increased erosion and loss of vegetation in 
the vicinity of the Project 

4.14.2, 4.14.3, 
4.14.5 

Potential for increased greenhouse gas emissions associated with the natural gas transported in the 
pipeline to contribute toward global warming 

4.14.14 
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According to Sierrita, it would contract with local electric service providers for electric power 

supply lines to its proposed meter stations, MLVs, and contractor yard.  Sierrita anticipates that electric 

power would be provided by the Tucson Electric Power Company for the San Joaquin Road Meter 

Station and by Trico Electric Cooperative, Inc. for the Sasabe Delivery Meter Station and other facilities 

from existing distribution systems.  The new power supply line for the San Joaquin Road Meter Station 

would extend about 100 feet from the nearest existing power pole on San Joaquin Road to the meter 

station.  The new power supply line for the Sasabe Deliver Meter Station would extend about 1.7 miles 

from an existing power pole on Highway 286 to the meter station.  The new power supply lines for the 

other facilities would extend from existing power supply lines and extend along roads to each site.   

The proposed power supply lines to the meter stations, MLVs, and a contractor yard that would 

be built by Tucson Electric Power Company and Trico Electric Cooperative, Inc. would not fall under 

FERC’s jurisdiction, but they are integral components of the Project.  Although limited information is 

available about these facilities, we included them in our cumulative impacts analysis of this EIS (see 

section 4.14).  We note that the power lines also may be required to undergo an environmental review by 

the Arizona Corporation Commission.   

As previously noted, IENova would construct, own, and operate a new 338-mile-long, 36-inch-

diameter pipeline in Mexico from the U.S.-Mexico border near El Sásabe, Mexico to electric generation 

facilities near the Cities of Puerto Libertad and Guaymas, Mexico.  This planned pipeline is referred to as 

the Sásabe-Guaymas Pipeline.  Currently, Mexico’s electric generation facilities in northwestern Mexico 

are fuel oil thermal generation plants (CFE, 2012).  The CFE is proposing to convert or replace fuel oil 

thermal generation plants into natural gas-fired combined-cycle generation plants (CFE, 2012).  The 

Sásabe-Guaymas Pipeline, in conjunction with the Project, would provide both natural gas and pipeline 

infrastructure to deliver gas for this purpose.   

The FERC has developed specific procedures for determining the proper scope for its 

environmental review of a project.  These procedures consider whether the federal involvement in the 

project as a whole is sufficient to bestow the mantle of federal action on the nonjurisdictional activities.  

That is, the federal agency must have sufficient control and responsibility over the entire project to 

warrant an assessment of the nonfederal portion.  This is consistent with the principle that a federal 

agency’s discretion to consider environmental impacts is limited and must be exercised within the scope 

of the agency’s authority.   

With regard to the nonjurisdictional facilities in Mexico, the Sásabe-Guaymas Pipeline and 

electric generation facilities are subject to the jurisdiction of another nation, Mexico.  There is no 

jurisdictional basis for the Commission to approve, mitigate, or reject any of the Mexico facilities.  The 

point where IENova is planning to receive natural gas from Sierrita is in another country and is subject to 

the jurisdiction of that nation, and not the United States or its regulatory agencies.  Put differently, not 

only are these facilities nonjurisdictional to the FERC and other agencies of the federal government, they 

are extraterritorial and subject to the sovereign rule of another nation.  Further, the natural gas pipeline 

and electric generation facilities in Mexico are solely being undertaken by IENova and the CFE and are 

under the sovereign jurisdiction of the Mexican government.  The financial obligation and responsibilities 

of the nonjurisdictional facilities rest entirely outside U.S. federal control.  Therefore, the cumulative 

federal control is minimal and does not warrant extending the Commission’s environmental review to 

these facilities. 

In conclusion, in light of the circumstances at hand, we determined that the Commission’s control 

and responsibility over the nonjurisdictional facilities in Mexico is not sufficient to cause the construction 

to become a federal action.  There is simply no basis we are aware of under NEPA or the NGA for 

requiring IENova to move its planned take-up point.   
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1.5 PERMITS, APPROVALS, AND REGULATORY REQUIREMENTS 

The FERC and other federal agencies that must make a decision on the Project are required to 

comply with the ESA, MBTA, BGEPA, and National Historic Preservation Act (NHPA).  These statutes 

have been taken into account in this EIS.  Federal agencies are also required to comply with the 

Magnuson-Stevens Fishery Conservation and Management Act and Coastal Zone Management Act.  The 

Project would not be within marine environments or designated coastal zones, nor would it affect 

anadromous fish species.7  Therefore, review under these two Acts is not applicable to the Project. 

Section 7 of the ESA states that any project authorized, funded, or conducted by any federal 

agency (e.g., the FERC) should not “…jeopardize the continued existence of any endangered species or 

threatened species or result in the destruction or adverse modification of habitat of such species which is 

determined…to be critical…”.  The FERC, or Sierrita as a non-federal party, is required to consult with 

the FWS to determine whether any federally listed or proposed endangered or threatened species or their 

designated critical habitats would be affected by the Project. 

Sierrita, as a non-federal party, began informal consultations with the FWS during the FERC pre-

filing phase of this Project.  Sierrita included information regarding federally listed and proposed 

endangered and threatened species and their designated critical habitats in its application.  Sierrita 

continues to discuss conservation and mitigation measures with the FWS for endangered or threatened 

species that may be affected by the Project.  We reviewed the information in Sierrita’s application and 

also conducted our own review of endangered and threatened species and critical habitat.  We determined 

that federally listed species may occur in the Project area, and that the Project may adversely affect some 

of these species. 

Once a “may affect” determination is made, a federal agency must request consultation with the 

FWS and submit a written analysis to the FWS.  The written analysis is typically transmitted to the FWS 

in a document referred to as a Biological Assessment (BA).  The primary purpose of the BA is to 

document an agency’s conclusions and the rationale to support those conclusions regarding the effects of 

their proposed actions on protected resources.  There is no statutory or regulatory mandated format for a 

BA, but recommended elements are identified at 50 CFR 402.12(f).  Because there is not a mandated 

format for a BA, we included all the recommended elements for a BA in the draft EIS, and submitted the 

draft EIS to the FWS as our BA.   

On January 24, 2014, the FWS-AESO issued a letter stating that all of the information required of 

FERC staff to initiate formal consultation as specified by the regulations governing section 7(a)(2) 

interagency consultation (50 CFR §402.14) has been provided.   

This final EIS includes the information contained in our draft BA and has been updated as 

appropriate with additional information provided by Sierrita in response to FWS comments and our 

recommendations in the draft EIS.  Section 4.7 contains relevant discussions of federally listed and 

proposed endangered and threatened species and their designated critical habitats. 

The MBTA implements various treaties and conventions between the United States, Mexico, 

Canada, Japan, and Russia for the protection of migratory birds.  Birds protected under the MBTA 

include all common songbirds, waterfowl, shorebirds, hawks, owls, eagles, ravens, crows, native doves 

and pigeons, swifts, martins, swallows, and others, including their body parts (feathers, plumes, etc.), 

nests, and eggs.  The act makes it unlawful to pursue, hunt, take, capture, or kill; attempt to take, capture, 

                                                      
7 Anadromous fish are fish that migrate up rivers from the ocean to spawn in fresh waters. 
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or kill; possess, offer to or sell, barter, purchase, deliver, or cause to be shipped, exported, imported, 

transported, carried, or received any migratory bird, part, nest, egg, or product, manufactured or not, 

without a permit. 

Executive Order 13186 directs federal agencies to identify where unintentional take is likely to 

have a measurable negative effect on migratory bird populations and to avoid or minimize adverse 

impacts on migratory birds through enhanced collaboration with the FWS.  The executive order states that 

emphasis should be placed on species of concern, priority habitats, and key risk factors, and that 

particular focus should be given to addressing population-level impacts.  On March 30, 2011, the FERC 

and FWS entered into a Memorandum of Understanding regarding implementation of Executive Order 

13186.  The memorandum focuses on avoiding or minimizing adverse impacts on migratory birds and 

strengthening migratory bird conservation through enhanced collaboration between the two agencies.  

This voluntary Memorandum of Understanding does not waive legal requirements under the MBTA or 

any other statutes and does not authorize the take of migratory birds.  This EIS discusses compliance with 

the MBTA in section 4.5.7. 

The BGEPA prohibits taking without a permit, or taking with wanton disregard for the 

consequences of an activity, any bald or golden eagle or their body parts, nests, chicks, or eggs, which 

includes collection, molestation, disturbance, or killing.  The BGEPA protections include provisions not 

included in the MBTA, such as the protection of unoccupied nests and a prohibition on disturbing eagles.  

The BGEPA includes limited exceptions to its prohibitions through a permitting process, including 

exceptions to take golden eagle nests that interfere with resource development or recovery operations.  

This EIS discusses compliance with the BGEPA in section 4.5.7. 

Section 106 of the NHPA, as amended, requires the FERC to take into account the effects of its 

undertakings on properties listed on or eligible for listing on the National Register of Historic Places 

(NRHP), including prehistoric or historic sites, districts, buildings, structures, objects, or properties of 

traditional religious or cultural importance.  The FERC must also afford the Advisory Council on Historic 

Preservation (ACHP) an opportunity to comment on the effects of its undertakings.  In accordance with 

the ACHP procedures, the FERC, as the lead agency, is required to consult with cooperating agencies and 

the appropriate SHPOs regarding the NRHP eligibility of cultural resources and the potential effects of 

the proposed undertaking to those NRHP-listed or -eligible cultural resources.  The FERC has requested 

that Sierrita, as a non-federal party, assist in meeting the FERC’s obligations under section 106 by 

preparing the necessary information and analyses as required by the ACHP regulations in 36 CFR 800.  

This EIS discusses the status of this review in section 4.11. 

The FERC has exclusive authority for siting interstate natural gas pipeline projects.  However, 

other agencies also have responsibilities for other federal authorizations.  Sierrita must satisfy all federal 

statutory requirements for the Project to proceed, such as acquiring permits under the CWA, the Rivers 

and Harbors Act of 1899, and the Clean Air Act (CAA).  The Energy Policy Act of 2005 provides that the 

FERC shall act as the lead agency for coordinating all applicable federal authorizations related to 

jurisdictional natural gas facilities and for purposes of complying with NEPA.  Further, the Energy Policy 

Act authorizes the Commission to establish a schedule for all federal authorizations and to maintain a 

consolidated record of decisions for judicial review.  Each of these statutes has been taken into account in 

the preparation of this EIS. 

The COE has responsibility for determining compliance with the regulatory requirements of 

section 404 of the CWA.  The EPA also independently reviews section 404 wetland dredge-and-fill 

applications for the COE and has section 404(c) veto power for wetland permits issued by the COE.  

Section 404 of the CWA regulates the discharge of dredged or fill material into waters of the United 

States.  Because the Project would result in temporary impacts on drainages that are likely considered 
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waters of the United States by the COE, Sierrita provided a preliminary jurisdictional determination to the 

COE.  In addition to the CWA, the COE has responsibilities under the Rivers and Harbors Act.   

The COE may issue an individual permit or a nationwide permit for natural gas pipelines that 

affect waters of the United States, including wetlands.  A nationwide permit is a type of general permit 

designed to authorize certain activities that have minimal adverse effects to the aquatic environment and 

generally comply with the related laws cited in 33 CFR 320.3, and would be required for the Project.  

Waterbody impacts are discussed in section 4.3.2 of this EIS; wetland impacts are discussed in section 

4.3.3. 

The IBWC jurisdiction extends along the United States-Mexico boundary and inland into both 

countries where the two countries have constructed international projects.  The IBWC reviews all projects 

near the international border.  The IBWC either issues a permit if the IBWC has a clear title to the land or 

issues written approval/no objection if a project would cross the Roosevelt Easement (IBWC, 2013).  The 

IBWC also reviews all projects near the border to ensure that they are not impacting the line of sight 

between IBWC international monuments and not altering the historical surface runoff of the area.   

Ambient air quality is protected by federal regulations under the CAA.  These regulations include 

compliance under the New Source Performance Standards (NSPS) and requirements for the Prevention of 

Significant Deterioration (PSD).  The EPA has delegated the federal permitting process for the CAA to 

the State of Arizona where Project facilities are proposed to be located.  Although applications are 

reviewed by both the state and the EPA, the state would determine the need for an NSPS or a PSD permit.  

Air quality and applicable regulations are discussed in section 4.12.1 of this EIS. 

A list of major permits, approvals, and consultations for the Project is provided in table 1.5-1.  

Sierrita would be responsible for obtaining all permits and approvals required to construct and operate the 

Project, regardless of whether or not they appear in this table.  The FERC encourages cooperation 

between applicants and state and local authorities; however, state and local agencies, through the 

application of state and local laws, may not prohibit or unreasonably delay the construction or operation 

of facilities approved by the FERC.  Any state or local permits issued with respect to jurisdictional 

facilities must be consistent with the conditions of any authorization issued by the FERC.8  

  

                                                      
8  For example, see Schneidewind v. ANR Pipeline Co., 485 U.S. 293 (1988); National Fuel Gas Supply v. Public 

Service Commission, 894 F.2d 571 (2n Cir. 1990); and Iroquois Gas Transmission System, L.P., et al., 52 FERC 

61,091 (1990) and 59 FERC 61,094 (1992). 
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TABLE 1.5-1 
 

Major Permits, Approvals, and Consultations for the Sierrita Pipeline Project 

Agency Permit/Approval/Consultation Agency Action 
Submittal 

Date a 

Sierrita’s 
Anticipated 

Receipt Date a 

FEDERAL b     

FERC Authorization of Natural Gas 
Export Facilities under section 3 
NGA 

Determine whether the facilities necessary for 
exportation of natural gas to a foreign country 
is in the public interest and consider 
authorizing construction and operation of the 
proposed facilities. 

February 8, 
2013 

May 2014 

 Presidential Permit under 
section 3 of the NGA 

Determine whether the exportation of natural 
gas is in the public interest and consider 
issuing a Presidential Permit for the 
construction of export facilities at the border 
between the United States and Mexico. 

February 8, 
2013 

May 2014 

 Certificate under section 7 of 
the NGA 

Determine whether the Project in the public 
convenience and necessity and consider 
issuing a Certificate for the construction and 
operation of interstate natural gas 
transportation facilities. 

February 7, 
2013 

May 2014 

COE – Los Angeles 
District 

Nationwide Permit 12 under 
section 404 of the CWA 

Consider authorizing the proposed activities 
under Nationwide Permit 12 to allow the 
discharge of dredge or fill material into waters 
of the United States. 

August 2013 April 2014 

FWS-AESO Endangered Species 
Consultation under section 7 of 
the ESA 

Consider FERC’s finding of impact on 
federally listed and proposed species and 
their critical habitat, and provide Biological 
Opinion if the action is likely to adversely 
affect federally listed or proposed species or 
their critical habitat. 

May 2013 April 2014 

 Migratory Bird Consultation 
under section 3 of Executive 
Order 13186 

Comment on the Project and its potential 
effects to listed migratory birds, nests, or 
eggs. 

January 2013 April 2014 

FWS-BANWR General Special Use Permit  
under section 28 of the Minerals 
Leasing Act 

Consider issuing a General Special Use 
Permit for the use of access roads on NWRS 
land. 

August 2013 March 2014 

IBWC – U.S. Section Permit/License Consider issuing a permit/license for activities 
under the jurisdiction of the IBWC at the 
United States/Mexico border. 

August 2013 March 2014 

STATE     

Arizona Department of 
Environmental Quality – 
Water Quality Division – 
Surface Water Section 

Water Quality Certification 
under section 401 of the CWA 

Consider issuing Water Quality Certification 
for permits authorized under sections 402 and 
404 of the CWA. 

September 
2013 

April 2014 

 Arizona Pollutant Discharge 
Elimination System De Minimis 
Discharge General Permit under 
section 402 of the CWA and 
Chapter 2 of Title 49 of the ARS 

Consider authorizing trench and hydrostatic 
test water discharges to waters of the United 
States under the General Permit. 

March 2013 Prior to 
Construction 

Arizona Department of 
Transportation 

Encroachment Permit under 
Chapter 20 of Title 28 of the 
ARS 

Consider issuing a permit to allow 
construction and operation of pipeline 
facilities within a state highway right-of-way. 

March 2013 Prior to 
Construction 

AGFD – Project 
Evaluation Program  

Consultation under 18 CFR 
380.12(e)(8) 

Comment on the Project and its effects on 
fish and wildlife resources in Arizona. 

August 2012 October 2012 
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TABLE 1.5-1 (cont’d) 
 

Major Permits, Approvals, and Consultations for the Sierrita Pipeline Project 

Agency Permit/Approval/Consultation Agency Action 
Submittal 

Date a 

Sierrita’s 
Anticipated 

Receipt Date a 

ASLD – Right-of-Way 
Section 

Right-of-Way Grant under 
Chapter 2 of Title 37 of the ARS 

Consider issuing a right-of-way grant for 
construction and operation of pipeline 
facilities on state trust lands. 

September 
2012 

Prior to 
Construction 

Arizona State Parks – 
SHPO 

Section 106 NHPA Consultation Comment on the Project and its effects on 
historic properties listed on or eligible for 
listing on the NRHP. 

October 2012 April 2014 

LOCAL     

Pima County 
Department of 
Environmental Quality – 
Air Program 

Fugitive Dust Activity Permit 
under Title 17 of Pima County 
Code of Ordinances  

Consider issuing a permit to authorize dust-
generating activities, such as land clearing, 
excavation, and blasting. 

March 2014 Prior to 
Construction 

Pima County 
Department of 
Transportation 

Right-of-Way Encroachment 
Permit under Title 10 of Pima 
County Code of Ordinances 

Consider issuing a right-of-way encroachment 
permit for construction and operation of 
pipeline facilities within a county road right-of-
way. 

March 2014 Prior to 
Construction 

Pima County Regional 
Flood Control District 

Floodplain Use Permit under Title 
16 of Pima County Code of 
Ordinances 

Consider issuing a Floodplain Use Permit for 
construction and operation of pipeline 
facilities in flood-prone areas. 

September 
2013 

February 2014 

Central Arizona Water 
Conservation District – 
CAP Lands Department 

Construction Period Land Use 
License under CAP Public 
Improvement District Policies 

Consider issuing a license for construction 
and operation of pipeline facilities within the 
CAP right-of-way. 

November 
2013 

Prior to 
Construction 

NATIVE AMERICAN TRIBES    

Ak-Chin Indian 
Community 

Section 106 NHPA Consultation Comment on the Project and its effects on 
historic properties listed on or eligible for 
listing on the NRHP. 

August 2012 Ongoing 

Gila River Indian 
Community 

Section 106 NHPA Consultation See above. August 2012 Ongoing 

Hopi Tribe Section 106 NHPA Consultation See above. August 2012 Ongoing 

Pascua Yaqui Tribe of 
Arizona 

Section 106 NHPA Consultation See above. August 2012 Ongoing 

Pueblo of Zuni Section 106 NHPA Consultation See above. August 2012 Ongoing 

Salt River Pima-
Maricopa Indian 
Community 

Section 106 NHPA Consultation See above. August 2012 Ongoing 

San Carlos Apache 
Tribe of the San Carlos 
Reservation 

Section 106 NHPA Consultation See above. August 2012 Ongoing 

Tohono O'odham 
Nation 

Section 106 NHPA Consultation See above. August 2012 Ongoing 

White Mountain Apache 
Tribe of the Fort 
Apache Reservation 

Section 106 NHPA Consultation See above. August 2012 Ongoing 

____________________ 
a Italicized dates refer to anticipated future submittal or receipt dates. 
b The import/export of natural gas (commodity) is subject to approval by the U.S. Department of Energy; however, this authorization is 

specific to the natural gas shipper, MGI Supply Ltd., not the pipeline owner, Sierrita.   
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2.0 DESCRIPTION OF THE PROPOSED ACTION  

2.1 PROPOSED FACILITIES 

The Project would involve the construction and operation of a buried natural gas pipeline and 

related aboveground facilities.  An overview map showing the Project location is provided as figure 1-1 in 

section 1.  Detailed maps showing the proposed pipeline route and aboveground facility locations are 

provided in appendix B. 

2.1.1 Pipeline Facilities 

Sierrita proposes to construct and operate 60.9 miles of new 36-inch-diameter natural gas 

transmission pipeline in Pima County, Arizona.  The Project would extend from MP 0.0 near Tucson, 

Arizona south to MP 59.11 on the U.S.-Mexico border near the Town of Sasabe, Arizona.  The pipeline 

would be designed to provide approximately 200,846 Dth/d of natural gas to an interconnect with the 

proposed Sásabe-Guaymas Pipeline.  The maximum allowable operating pressure (MAOP) of the pipeline 

would be 1,440 pounds per square inch gauge. 

2.1.2 Aboveground Facilities 

Sierrita proposes to construct and operate a tie-in (interconnection with existing facilities), two 

meter stations, six MLVs, two pig launchers, and two pig receivers.  Table 2.1.2-1 lists aboveground 

facilities by milepost.  Aboveground facilities are shown on the maps in appendix B.  As listed in table 

2.1.2-1, some of the aboveground facilities are collocated on the same site with one another. 

TABLE 2.1.2-1 
 

Aboveground Facilities for the Sierrita Pipeline Project 

Facility Milepost 

Tie-in 0.0 

San Joaquin Road Meter Station, Mainline Valve (MLV) 1, Pig Launcher 0.2 

MLV 2, Pig Launcher/Receiver 1.2 

MLV 3 15.0 

MLV 4 R32.4 

MLV 5 45.6 

Sasabe Delivery Meter Station, MLV 6, Pig Receiver 59.1 

 

The San Joaquin Road Meter Station would measure gas coming from the tie-in to the existing 

EPNG South Mainline System.  The Sasabe Delivery Meter Station would measure gas being exported to 

Mexico at the border interconnect with the planned Sasabe-Guaymas Pipeline.  The MLVs would control 

the flow of gas within the pipeline.  The pig launchers and receivers would be used to insert and remove 

pigging tools from the pipeline for cleaning and/or inspection. 

                                                      
1  The pipeline route ends at MP 59.1.  However, due to a route modification adopted by Sierrita in March 2013 

between MPs 25.7 and 36.3, and a route modification adopted by Sierrita subsequent to the draft EIS between 

MPs R35.2 and R36.4, an additional 1.8 miles of pipeline was added to the Project, resulting in a total pipeline 

length of 60.9 miles.  Mileposts associated with the route modification between MPs 25.7 and 36.3 are preceded 

by an “R” throughout the document. 
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2.2 LAND REQUIREMENTS 

Construction of the Project would disturb about 995.1 acres of land, including the pipeline 

construction right-of-way, additional temporary workspaces (ATWS), aboveground facilities, contractor 

yards, and improved access roads.  Operation of the pipeline would require about 380.2 acres, including 

the pipeline permanent right-of-way and aboveground facility sites.  Table 2.2-1 summarizes the land 

requirements for the Project.  A more detailed description of land requirements and land use is presented 

in section 4.8.  If the proposed Project is approved, Sierrita’s construction and operation work areas 

would be limited to the areas described in this EIS and any subsequent Commission authorizations.2 

TABLE 2.2-1 
 

Land Requirements for the Sierrita Pipeline Project 

Facility Construction Area (acres)  Operation Area (acres) 

Pipeline Right-of-Way 727.9 370.0 

Woody Vegetation Stockpile Areas 44.0 0.0 

Additional Temporary Workspaces 59.7 0.0 

Aboveground Facilities a 10.2 10.2 

Contractor Yards 68.9 0.0 

Access Roads 84.4 0.0 

TOTAL 995.1 380.2 

____________________ 
a Includes the driveway area necessary to access the meter station sites. 

 

2.2.1 Pipeline Right-of-Way 

Sierrita would use a 75- to 150-foot-wide construction right-of-way for the pipeline.  Right-of-

way widths would vary based on ephemeral wash and floodplain crossings and other environmental 

resources.  Sierrita consulted with the Pima County Regional Flood Control District (RFCD) to establish 

the pipeline right-of-way width at ephemeral wash and floodplain crossings.  The necessary construction 

right-of-way width for each crossing is dependent on the required pipeline depth and the amount of 

construction workspace necessary to accommodate trench spoil. 

In coordination with the Pima County RFCD, Sierrita conducted a detailed Scour and Lateral 

Bank Migration Analysis for the Project.  The document identified the minimum pipeline burial depth for 

safe pipeline operation at each ephemeral wash and floodplain crossing assuming 100-year flood 

conditions based on site-specific scour resistance characteristics, calculated scour depth, and lateral 

erosion distance.  As a result: 

 for dry washes requiring a trench depth equal to or less than 9.5 feet, Sierrita would 

require no more than 100 feet of construction right-of-way width and would not require 

ATWS; 

 for dry washes requiring a trench depth greater than 9.5 feet and less than 11.5 feet, 

Sierrita would require no more than 130 feet of construction right-of-way width; and 

                                                      
2 Sierrita could request minor route realignments or revised ATWS during construction under the post-approval 

variance process (see section 2.5.3). 



 2-3 Description of the Proposed Action 

 for dry washes requiring a trench depth greater than 11.5 feet, Sierrita would require no 

more than 150 feet of construction right-of-way width.    

Sierrita’s proposed trench depth and right-of-way configuration for ephemeral wash and 

floodplain crossings is discussed further in section 4.3.2.6.  Waterbody crossing methods are discussed 

further in section 2.3.2.2.   

Sierrita proposed to reduce its construction right-of-way width to 75 feet at Brown Wash, as 

discussed further in sections 2.3.2.8 and 4.3.2.6.  Sierrita also proposed to use an additional 20 feet of 

uncleared, extra construction right-of-way adjacent to the construction right-of-way in select, non-wetland, 

non-sensitive locations to place cleared woody vegetation, as discussed further in section 4.8.1.1 and 

listed in appendix C.  In total, the pipeline construction right-of-way (with the extra 20 feet of right-of-

way) would temporarily require about 771.9 acres of land, not including ATWS.  Figures 2.2.1-1 through 

2.2.1-3 illustrate the typical 100-, 130-, and 150-foot-wide construction rights-of-way, respectively.   

The FERC regulations (18 CFR 380.15[d][1]) give primary consideration to the use, enlargement, 

or extension of existing rights-of-way over developing a new right-of-way in order to reduce potential 

impacts on sensitive resources.  In general, installation of new pipeline along existing rights-of-way that 

have been previously cleared (such as pipelines, power lines, roads, or railroads) may be environmentally 

preferable to the development of new rights-of-way.  Construction-related effects and cumulative impacts 

can normally be reduced by use of previously cleared rights-of-way; however, in congested or 

environmentally sensitive areas, it may be advantageous to deviate from an existing right-of-way.  

Additionally, collocation may be infeasible in some areas due to a lack of or unsuitably oriented existing 

corridors, engineering and design considerations, or constructability or permitting issues.   

Sierrita proposed a pipeline route that is generally parallel to and within about 250 feet of existing 

rights-of-way associated with roads and utilities for approximately 20.9 miles (35 percent) of the total 

pipeline length.  The remaining approximately 39.6 miles (65 percent) of the pipeline route would deviate 

from these rights-of-way.  Additional information on the locations of the proposed pipeline in relation to 

existing rights-of-way is presented in section 4.8 of the EIS.   

Following construction, Sierrita would retain a 50-foot-wide permanent right-of-way to operate 

the pipeline.  The permanent right-of-way would require about 370.0 acres of land.   

In addition to the construction right-of-way, ATWS would be required in areas such as the 

following: 

 where the proposed route crosses roadways, waterbodies, fencelines, or other utilities;  

 areas of steep or rugged terrain and areas with other construction constraints that require 

special construction techniques; 

 where the horizontal directional drill (HDD) construction method would be used to cross 

the CAP Canal; 

 truck turnarounds; and  

 staging and fabrication areas.  

  



Figure 2.2.1-1
Sierrita Pipeline Project

Typical 100-foot-wide Right-of-Way Configuration
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Figure 2.2.1-2
Sierrita Pipeline Project

Typical 130-foot-wide Right-of-Way Configuration
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Figure 2.2.1-3
Sierrita Pipeline Project

Typical 150-foot-wide Right-of-Way Configuration
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Most ATWSs would add 25 feet onto the construction right-of-way.  As a result of Sierrita’s 

consultations with Pima County RFCD regarding ephemeral wash and floodplain crossings, Sierrita  

modified its ATWS requirements since issuance of the draft EIS.  Appendix D lists each ATWS area 

proposed on the Project, including new or revised ATWS.  In total, ATWSs would temporarily require 

about 59.7 acres of land.  Following construction, ATWSs would be reseeded and reclaimed to 

preconstruction conditions in accordance with Sierrita’s plans (see section 2.3).  Although Sierrita 

identified areas where ATWS would be required, additional or alternative areas could be identified in the 

future due to changes in site-specific construction requirements.  Sierrita would be required to file 

information on each of those areas for review and approval by FERC and other applicable federal 

agencies prior to use.   

2.2.2 Aboveground Facilities 

Aboveground facilities associated with the Project include a tie-in, two meter stations, six MLVs, 

two pig launchers, and two pig receivers.  Land requirements for aboveground facilities would total about 

10.2 acres during construction and 10.2 acres during operation.  Table 2.2.2-1 lists the land required for 

each aboveground facility site.  Appendix B shows the locations of aboveground facilities proposed as 

part of the Project. 

TABLE 2.2.2-1 
 

Aboveground Facility Land Requirements for the Sierrita Pipeline Project 

Facility Milepost 
Site Dimensions 

(feet) 
Construction 
Area (acres) 

Operation Area 
(acres) a 

Tie-in 0.0 70 x 110 0.2 0.2 

San Joaquin Road Meter Station, Mainline Valve (MLV) 
1, Pig Launcher 

0.2 250 x 300 1.7 1.7 b 

MLV 2, Pig Launcher/Receiver 1.2 150 x 300 1.0 1.0 

MLV 3 15.0 50 x 75 1.0 1.0 

MLV 4 R32.4 50 x 75 1.0 1.0 

MLV 5 45.6 50 x 75 1.0 1.0 

Sasabe Delivery Meter Station, MLV 6, Pig Receiver 59.1 400 x 400 4.4 4.4 b, c 

TOTAL   10.2 10.2 

____________________ 
a While the facility would be contained within the operational right-of-way, it would be converted to a graveled surface 

and not be returned to preconstruction conditions. 
b Includes driveway to meter station site, as discussed in section 2.2.4. 
c Represents site easement area within which the 400-foot by 400-foot permanent facility would be located. 

Note:  The totals shown in this table may not equal the sum of addends due to rounding. 

 

2.2.3 Contractor Yard 

Sierrita would use four contractor yards to house contractor management offices and to stage and 

store vehicles, equipment, pipe, and other materials.  The contractor yards would be immediately adjacent 

to the construction right-of-way at MPs 1.2, 5.6, 52.0, and 58.0.  The four yards would temporarily 

occupy about 69.0 acres.  Appendix B shows the locations of the contractor yards. 

2.2.4 Access Roads 

Sierrita would use existing public and private roads to gain access to the Project area.  Many of 

the existing roads are presently in a condition that can accommodate construction traffic without 

modification or improvement.  Some roads, however, are dirt or gravel roads that are not currently 
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suitable for construction traffic.  Sierrita is proposing to improve unsuitable dirt and gravel roads through 

widening and/or grading.  Widening would involve increasing the width of the road bed by up to 20 feet.  

Grading would be confined to the existing road bed or to the footprint of the newly widened road.  Sierrita 

identified 31 existing roads that would be improved or modified; another 3 roads would not require 

improvements or modifications but are needed to temporarily access construction.  Access road use would 

temporarily affect about 84.4 acres.  Table 2.2.4-1 identifies each road improvement proposed on this 

Project.   

In addition to improving existing dirt and gravel roads, Sierrita would create two driveways from 

existing roads to permanently access the two meter station sites.  The road to access the San Joaquin Road 

Meter Station would consist of an approximately 25-foot-long by 25-foot-wide permanent driveway that 

extends from an existing road off of San Joaquin Road established by Tucson Water to access its water 

line.  The road to access the Sasabe Delivery Meter Station would consist of a permanent driveway that 

extends from the existing Border Road along the U.S.-Mexico border and would be an approximately 25-

foot-long by 25-foot-wide driveway.  Impacts associated with the meter station driveways are included 

with the meter station footprints discussed in section 2.2.2.   

After construction, Sierrita is proposing to remove access road improvements and restore 

improved roads to their preconstruction condition unless the landowner or land-managing agency requests 

that the improvements be left in place.  To restore the roads, Sierrita would recontour the areas outside the 

original road footprint and seed disturbed areas with an appropriate seed mix.  At this time we are not 

aware of any landowners or land-managing agencies that have requested Sierrita leave road 

improvements in place.  We also recognize that road restoration can be very difficult.  The FERC would 

hold Sierrita to its access road restoration commitment and would require Sierrita to continue its road 

restoration efforts until it is successful in returning the areas to preconstruction conditions.   

2.3 CONSTRUCTION PROCEDURES 

Sierrita would design, construct, operate, and maintain its pipeline in accordance with U.S. 

Department of Transportation (DOT) regulations under 49 CFR 192 (Transportation of Natural and Other 

Gas by Pipeline: Minimum Federal Safety Standards) and other applicable federal and state regulations.  

The DOT regulations specify pipeline material selection; minimum design requirements; protection from 

internal, external, and atmospheric corrosion; and qualification procedures for welders and operations 

personnel, in addition to other design standards.  Sierrita also would comply with the siting and 

maintenance requirements in 18 CFR 380.15 (Siting and Maintenance Requirements) and other applicable 

federal and state regulations, including the requirements of the U.S. Department of Labor, Occupational 

Safety and Health Administration.  These safety regulations are intended to ensure adequate protection of 

the public, pipeline workers, contractors, and employees, and to prevent natural gas pipeline accidents and 

failures. 

Sierrita prepared an Upland Erosion Control, Revegetation, and Maintenance Plan for the 

proposed Project (Plan) based on our Upland Erosion Control, Revegetation and Maintenance Plan (our 

Plan).  The intent of Sierrita’s Plan is to identify baseline mitigation measures for minimizing erosion and 

enhancing revegetation in upland areas.  Sierrita also developed a Wetland and Waterbody Construction 

and Mitigation Procedures (Procedures) for the Project that meet the best management practices and 

mitigation measures included in our Wetland and Waterbody Construction and Mitigation Procedures 

(our Procedures).  The intent of the Sierrita’s Procedures is to identify Project-specific baseline mitigation 

measures for minimizing the extent and duration of construction-related disturbance on waterbodies and 

ephemeral washes.     



 

 
2

-9
 

D
escrip

tio
n
 o

f th
e P

ro
p

o
sed

 A
ctio

n
 

TABLE 2.2.4-1 
 

Improved Access Roads for the Sierrita Pipeline Project 

Road ID Road Name Milepost Ownership/Management a 
Existing Road Width 

x Length (feet) 
Existing 
Surface Proposed Improvement b 

Construction Area 
(acres)c 

AR-01 Unnamed 0.7 U.S. / CAP 20 x 1,303 Gravel Grade to 20 feet wide 0.6 

AR-02 S. Braniff Road 2.3 Pima County 20 x 82 Gravel Grade within existing road footprint <0.1 

AR-03 Unnamed 2.5 Pima County 20 x 74 Dirt Grade within existing road footprint <0.1 

AR-04 S. Continental Road 2.8 Pima County 20 x 83 Gravel Grade within existing road footprint <0.1 

AR-05 Unnamed 6.3 Arizona Board of Regents 20 x 212 Gravel Grade to 20 feet wide 0.1 

AR-06 Unnamed 7.1 Arizona Board of Regents 20 x 245 Gravel Grade within existing road footprint 0.1 

AR-07 S. Sandario Road 7.6 State of Arizona 20 x 192 Gravel Grade within existing road footprint 0.1 

AR-08 Unnamed 16.5 State of Arizona 20 x 200 Gravel Grade within existing road footprint 0.1 

AR-R1 Unnamed R26.3 State of Arizona 20 x 150 Asphalt None 0.1 

AR-R2 Unnamed R27.9 Private Landowner 18 x 1,033 Asphalt None 0.4 

AR-R3 Unnamed R28.3 State of Arizona 10 x 1,703 Gravel Grade within existing road footprint 0.4 

AR-R4 Unnamed R28.5 State of Arizona 10 x 2,248 Dirt Grade within existing road footprint 0.5 

AR-R5 Unnamed R30.9 State of Arizona 10 x 384 Gravel Grade within existing road footprint 0.1 

AR-R6 Unnamed R32.4 State of Arizona 10 x 247 Dirt Grade within existing road footprint 0.1 

AR-13 Elk Horn Ranch Road R34.0 State of Arizona / Santa Margarita 
Ranch Inc. 

15 x 9,524 Dirt Grade within existing road footprint 3.3 

AR-R7 Unnamed R36.6 State of Arizona / Santa Margarita 
Ranch Inc. 

12 x 7,935 Dirt Grade within existing road footprint 2.4 

AR-14 Unnamed 36.4 State of Arizona 9 x 342 Dirt Grade to 20 feet wide 0.9 

AR-15 d Las Delicias Road 37.4 Pima County 16 x 18,005 Dirt Grade within existing road footprint 6.6 

AR-16 d Brown Canyon Road 39.6 BANWR 24 x 15,950 Dirt Grade within existing road footprint 8.8 

AR-17 Unnamed 40.0 State of Arizona 10 x 1,965 Dirt None 0.4 

AR-18 d Unnamed 41.2 U.S. / State of Arizona / Santa 
Margarita Ranch Inc. 

10 x 10,254 Dirt Grade to 20 feet wide 2.3 

AR-19 d Stillwood Ranch Road 43.2 State of Arizona / Santa Margarita 
Ranch Inc. 

23 x 12,138 Dirt Grade within existing road footprint 6.4 

AR-20 d Santa Margarita Road 45.4 State of Arizona / U.S. 25 x 14,022 Dirt Grade within existing road footprint 8.1 

AR-21 d Presumido Road 49.3 State of Arizona / Santa Margarita 
Ranch Inc. 

25 x 15,175 Gravel Grade within existing road footprint 8.7 

AR-22 d Aros Wash Road 51.8 BANWR 22 x 13,850 Gravel Grade within existing road footprint 7.0 

AR-23 Unnamed 51.8 State of Arizona / U.S. 13 x 5,017 Dirt Grade to 20 feet wide 1.5 
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TABLE 2.2.4-1 (cont’d) 
 

Improved Access Roads for the Sierrita Pipeline Project 

Road ID Road Name Milepost Ownership/Management a 
Existing Road Width 

x Length (feet) 
Existing 
Surface Proposed Improvement b 

Construction Area 
(acres)c 

AR-24 Unnamed 52.8 State of Arizona 10 x 2,540 Dirt Grade within existing road footprint 0.6 

AR-25 d Unnamed 52.9 State of Arizona / U.S. 10 x 9,087 Dirt Grade within existing road footprint 2.1 

AR-24A Unnamed 53.5 State of Arizona 10 x 7,128 Dirt Grade within existing road footprint 1.6 

AR-26 d Sierra Vista Road 54.6 Pima County 22 x 11,281 Gravel Grade within existing road footprint 5.7 

AR-26A d Unnamed 56.8 BANWR 12 x 4,624 Dirt Grade within existing road footprint 1.3 

AR-26B d Unnamed 56.8 BANWR 15 x 8,936 Dirt Grade within existing road footprint 3.1 

AR-27 d El Mirador Road 58.0 State of Arizona / U.S. 22 x 10,530 Gravel Grade within existing road footprint 5.3 

AR-28 Border Road 59.2 Baboquivari LLC 25 x 9,800 Gravel Grade within existing road footprint 5.6 

      Project Total 84.4 

_______________________ 
a Several roads are managed by multiple entities.  Depending on the ownership listed and title rights, Sierrita would negotiate approval for use from the appropriate parties.   
b Widening of some roads would be required to accommodate construction equipment and stringing trucks.  Following construction, Sierrita would recontour the areas outside the 

original road footprint and seed disturbed areas with an appropriate seed mix unless otherwise requested by the landowner or land-managing agency.   
c No land would be required for access roads during operation of the Project. 
d Access road crosses the BANWR.   
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As discussed in the draft EIS, we reviewed Sierrita’s proposed modifications to our Plan and 

Procedures and found that their initial proposed modifications were either: 1) acceptable; 2) not 

acceptable and require further justification or adoption of recommended language to make the measure 

acceptable; or 3) not acceptable.  As a result, we recommended that Sierrita revise its Plan and Procedures 

by addressing our comments listed in appendix tables D-1 and E-1 of the draft EIS to minimize impacts 

on ephemeral washes that may be used by federally listed or proposed species during construction, to 

control erosion and sedimentation, and to minimize Project-related impacts on other environmental 

resources.  Since issuance of the draft EIS, Sierrita addressed these comments; added further clarification 

to some measures; and proposed new, revised, or additional measures in response to agency and public 

comments on the draft EIS.  We reviewed Sierrita’s revised Plan and Procedures, as well as the new 

modifications, and find them acceptable.  Copies of Sierrita’s revised Plan and Procedures are included in 

appendices E and F, respectively.  Our Plan and Procedures are available on the FERC Internet website at 

http://www.ferc.gov/industries/gas/enviro/guidelines.asp. 

Sierrita’s Procedures are contingent on the COE concurrence with Sierrita’s evaluation that all 

waterbodies crossed by the Project are ephemeral washes (with the exception of the CAP Canal).  Should 

the COE not concur with this evaluation, Sierrita’s Procedures would need to be modified accordingly.   

In addition to its Plan and Procedures, Sierrita also prepared the following plans, which describe 

the myriad measures Sierrita would use to avoid or reduce various Project impacts3: 

 Reclamation Plan (see appendix G);  

 Post-Construction Vegetation Monitoring Document (see appendix H);  

 Noxious Weed Control Plan (see appendix I); 

 Fugitive Dust Control Plan (see appendix J); 

 Blast Plan (see appendix K); 

 Site-Specific Horizontal Directional Drill Crossing Plan for the CAP Canal (see 

appendix L); 

 HDD Contingency Plan and Feasibility Assessment (HDD Plan) (see appendix M); 

 Hydrostatic Testing Best Management Practices Plan (see appendix N);  

 Spill Prevention, Control, and Countermeasures Plan (SPCC Plan) (see appendix O); and 

 Fire Protection Plan (see appendix P).   

                                                      
3  A Stormwater Pollution Prevention Plan was provided by Sierrita in its application and presented as appendix O 

of the draft EIS.  However, since issuance of the draft EIS, Sierrita confirmed with the Arizona Department of 

Environmental Quality Stormwater and General Permits Unit that the oil and gas exemption (as established by 

the Energy Policy Act of 2005) applies to National Pollutant Discharge Elimination System construction 

stormwater programs.  Therefore, oil and gas construction activities are conditionally exempt from permitting 

under AZG2013‐001 and a stormwater pollution prevention plan is not required.  Stormwater control and 

mitigation measures have been incorporated into Sierrita's Plan and Procedures.   

http://www.ferc.gov/industries/gas/enviro/guidelines.asp
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Since issuance of the draft EIS, Sierrita provided revised copies of its Reclamation Plan and Post-

Construction Vegetation Monitoring Document.  These plans include new, revised, or additional measures 

Sierrita adopted in response to our recommendations listed in the draft EIS and agency and public 

comments on the draft EIS.  These revised versions are included in appendices G and H. 

In addition, Sierrita also committed to developing a Right-of-Way, Security, and Access Control 

Plan (Security Plan)4 in coordination with the U.S. Border Patrol and local law enforcement agencies.  

The intent of the Security Plan is to identify measures that would ensure, to the extent possible, that 

persons suspected as being associated with illegal cross-border activity do not enter and/or use the right-

of-way.  Sierrita’s plans are discussed further below and in section 4 of this EIS.   

2.3.1 General Pipeline Construction Procedures 

Sierrita would construct the pipeline by following several sequential pipeline construction 

techniques, which include survey and staking; clearing and grading; trenching; pipe stringing, bending, 

and welding; lowering-in and backfilling; hydrostatic testing; commissioning; and cleanup and restoration.  

These construction techniques would proceed in an assembly line fashion and construction crews would 

move down the construction right-of-way as work progresses.  Construction at any single point along the 

pipeline, from surveying and staking to cleanup and restoration, would typically last about 6 to 10 weeks.  

The construction process would be coordinated to limit the time the trench is open in any single area.  

Figure 2.3.1-1 illustrates the typical pipeline construction sequence.  Following construction, Sierrita 

would monitor areas disturbed by the Project to ensure successful restoration and revegetation. 

2.3.1.1 Survey and Staking 

The first step of construction involves survey crews staking the limits of the construction right-of-

way, the centerline of the proposed trench, ATWSs, and other approved work areas.  Sierrita would mark 

approved access roads using temporary signs or flagging, and the limits of approved disturbance on any 

access roads requiring widening.  Sierrita would mark other environmentally sensitive areas (e.g., 

waterbodies, cultural resources, sensitive species) where appropriate.  Sierrita would contact the Arizona 

One-Call system, Arizona Blue Stake, to locate, identify, and flag existing underground utilities to 

prevent accidental damage during pipeline construction.   

2.3.1.2 Clearing and Grading 

Clearing and grading would remove trees, shrubs, brush, roots, and large rocks from the 

construction work area and would level the right-of-way surface to allow operation of construction 

equipment.  Vegetation generally would be cut or scraped flush with the surface of the ground, leaving 

rootstock in place where possible.  Brush and other materials cleared from the construction corridor 

would be chipped/mulched within the construction right-of-way or windrowed along the edge of the 

construction right-of-way for temporary storage.  Sierrita proposed to use an additional 20 feet of 

construction right-of-way in select, non-wetland, non-sensitive locations to place cleared woody 

vegetation.  After construction, cut and scraped vegetation in the storage area would be spread back 

across the right-of-way.  Some large shrubs and trees cut during clearing may be spread back across the 

right-of-way to impede vehicular traffic and other unauthorized access, or hauled away for disposal in 

accordance with landowner or land-managing agency approval and applicable laws.  

                                                      
4  The Security Plan and other measures developed with law enforcement agencies contain sensitive security 

information that is intended to deter illegal activities.  Therefore, this information would be made available to 

Project security personnel and law enforcement agencies only.   



Figure 2.3.1-1
Sierrita Pipeline Project

Construction Sequence Overview
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Grading would be conducted where necessary to provide a reasonably level work surface.  More 

extensive grading would be required in uneven terrain and where the right-of-way traverses steep slopes 

and side slopes.  Sierrita indicated that it would separate topsoil from subsoil over the trench and working 

side of the right-of-way to the extent practicable.  Sierrita also would separate topsoil from subsoil over 

the entire width of the right-of-way when significant grading is required.  Sierrita would segregate at least 

the top 12 inches of topsoil where 12 or more inches of topsoil is present.  In soils with less than 12 

inches of topsoil, which is presumed to be the entire Project area, Sierrita would segregate the entire 

topsoil layer.  The depth of topsoil would be determined by a soil scientist based on A horizon 

characteristics of the given soil map unit and would extend, at a minimum, to the bottom depth of the 

vegetation root zone (assumed to be the top 4 inches of soil for planning purposes).  During backfilling, 

subsoil would be returned to the trench first.  Topsoil would follow such that spoil would be returned to 

its original horizon.   

Temporary erosion controls would be installed along the construction right-of-way in accordance 

with Sierrita’s Plan immediately after initial disturbance of the soil and would be properly maintained 

throughout construction.  Temporary erosion control measures would remain in place until permanent 

erosion controls are installed or restoration is completed.  Sierrita committed to employing two 

Environmental Inspectors (EIs) during construction to help determine the need for erosion controls and 

ensure that they are properly installed and maintained.  The EIs would also be responsible for advising the 

chief construction inspector when conditions (such as wet weather) make it advisable to restrict 

construction activities. 

2.3.1.3 Trenching 

Trenching involves the removal of soil and bedrock to create a trench into which the pipeline is 

placed.  The trenching crew would use a rotary trenching machine, track-mounted excavator, or similar 

equipment to dig the pipeline trench.  When rock or rocky formations are encountered, tractor-mounted 

mechanical rippers or rock trenchers would be used to fracture the rock prior to excavation.  Excavated 

materials would be stockpiled along the right-of-way on the side of the trench away from the construction 

traffic and pipe assembly areas. 

The trench would be excavated to a depth that would provide sufficient cover over the pipeline in 

accordance with DOT standards in 49 CFR 192.327.  Typically, the trench would range from 5 to 19 feet 

deep, depending on the soil and rock substrate and resource being crossed (e.g., dry wash crossing).  Less 

cover would be provided in rocky areas and additional cover would be provided at road and waterbody 

crossings, including dry washes.  Additional cover (above DOT standards) could also be negotiated at a 

landowner’s request to accommodate land use practices.  Additional depth of cover generally requires a 

wider construction right-of-way.   

In coordination with the Pima County RFCD, Sierrita conducted a detailed Scour and Lateral 

Bank Migration Analysis for the Project that identified the minimum pipeline burial depth for safe 

pipeline operation at each ephemeral wash and floodplain crossing assuming 100-year flood conditions 

based on site-specific scour resistance characteristics, calculated scour depth, and lateral erosion distance.  

Sierrita’s proposed trench depths and right-of-way configurations for ephemeral wash and floodplain 

crossings are provided in appendix Q.   

Blasting would be required in areas where mechanical equipment cannot break up or loosen the 

bedrock.  Sierrita would adhere to strict safety precautions during blasting and would exercise care to 

prevent damage to nearby structures, utilities, wells, springs, and other important resources.  Sierrita 

would conduct blasting only during daylight hours and would not begin blasting until landowners and 

tenants have been provided sufficient advanced notice to protect property or livestock.  Blasting mats or 
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padding would be used where necessary to prevent fly rock from scattering.  All blasting activities would 

be performed in compliance with federal, state, and local codes, ordinances, and permits; manufacturers’ 

prescribed safety procedures; and industry practices.  Sierrita indicated that it (through its contractor) 

would implement a Project-specific Blast Plan in accordance with industry accepted standards, applicable 

regulations, and permit requirements.  Impacts of blasting on various resources and details about the 

measures to mitigate the impacts of blasting on these resources are discussed in sections 4.1.3.2, 4.3.1.7, 

4.3.2.5, and 4.5.2.3. 

2.3.1.4 Pipe Stringing, Bending, Welding, and Coating 

After trenching, sections of pipe between 40 and 80 feet long (also referred to as “joints”) would 

be transported to the right-of-way by truck and strung beside the trench in a continuous line.  The pipe 

would be delivered to the job site with a protective coating of fusion-bonded epoxy or other approved 

coating that would inhibit corrosion by preventing moisture from coming into direct contact with the steel.  

To reduce impacts on wildlife, Sierrita would leave breaks in stockpiles at least 10 feet wide 

approximately every 0.5 mile along the entire right-of-way.  Sierrita would also maintain hard plugs 

(unexcavated portion of trench) or install soft plugs (backfilled trench materials) in the trench after 

excavation to coincide with the breaks between stockpiles, provide a gap in the welded pipe string to 

coincide with the hard or soft plug locations and breaks between stockpiles, and install escape ramps 

adjacent to access roads crossed by the pipeline.   

Individual sections of pipe would be bent to conform to the contours of the ground after the joints 

of pipe sections are strung alongside the trench.  Workers would use a track-mounted, hydraulic pipe-

bending machine to bend the pipe.  Where multiple or complex bends are required, bending would be 

conducted at the pipe fabrication factory, and the pipe would be shipped to the Project area pre-bent. 

Welding is the process that joins the individual joints of pipe together into one continuous string.  

After the pipe joints are bent, they would be aligned, welded together into a long segment, and placed on 

temporary supports at the edge of the trench.  Sierrita would use experienced welders who are highly 

proficient in pipeline welding and are qualified according to applicable standards in 49 CFR 192 Subpart 

E, American Petroleum Standard 1104, and other requirements.  Sierrita would also implement the 

measures in its Fire Protection Plan (see appendix P). 

All pre-coated pipe joints have uncoated areas 3 to 6 inches from each end of the pipe to prevent 

the coating from interfering with the welding process.  Once the welds are made, a coating crew would 

coat the area around the weld before the pipeline is lowered into the trench.  Pipeline companies use 

several different types of coating in the field, the most common being fusion-bonded epoxy.  Prior to 

application, the coating crew would thoroughly clean the bare pipe with a power wire brush or sandblast 

machine to remove dirt, mill scale, and debris.  The crew would then apply the coating and allow the 

coating to dry.  The pipeline would be inspected electronically (also referred to as “jeeped” because of the 

sound of the alarm on the testing equipment) for faults or voids in the coating and would be visually 

inspected for scratches, and other defects.  Sierrita would repair damage to the coating before the pipeline 

is lowered into the trench.  Sierrita would handle pipe coating material in accordance with its SPCC Plan 

(see appendix O).   

2.3.1.5 Lowering-In and Backfilling 

The trench would be inspected to be sure it is free of rocks and other debris that could damage the 

pipe or protective coating before the pipe would be lowered into the trench.  Trench dewatering may be 

necessary to inspect the bottom of the trench in areas where water has accumulated.  Trench water 

discharges would be directed to well-vegetated areas and away from waterbodies and dry washes to 
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minimize the potential for runoff and sedimentation.  The pipeline would then be lowered into the trench 

by a series of side-boom tractors (tracked vehicles with hoists on one side and counterweights on the 

other), which would carefully lift the pipeline and place it on the bottom of the trench. 

Trench breakers (stacked sand bags or polyurethane foam) would then be installed in the trench 

on slopes at specified intervals to prevent subsurface water movement along the pipeline.  The trench 

would then be backfilled using the excavated material.  At locations where topsoil had been separated 

from subsoil during the clearing process, subsoil would be returned to the trench first, followed by topsoil.  

A crown of soil about the width of the trench and up to 1 foot high may be left over the trench to 

compensate for settling.  Appropriately spaced breaks may be left in the crown to prevent interference 

with stormwater runoff. 

In rocky areas, padding material such as sand, fine-grained soil, or gravel would be placed in the 

bottom of the trench to protect the pipeline.  About 1 cubic yard of padding material would be needed per 

linear foot of pipeline.  Sierrita would obtain padding by screening excavated trench material to separate 

fine soil from rocky soil and/or importing new material from a commercial source; topsoil would not be 

used for padding.  Sierrita has not yet identified the specific volume of pipe padding that would be needed 

for the Project.  Such information is typically not known until after trenching is completed.  Once the pipe 

is sufficiently covered with suitable material, the excavated rocky soil would be used for backfill within 

the original rocky soil horizon.   

2.3.1.6 Hydrostatic Testing 

Sierrita would hydrostatically test the pipeline after backfilling to ensure the system is capable of 

withstanding the operating pressure for which it was designed.  Hydrostatic testing involves filling the 

pipeline with water to a designated test pressure and maintaining that pressure for about 8 hours.  Actual 

test pressures and durations would be consistent with the requirements of 49 CFR 192.  Any leaks would 

be repaired and the section of pipe retested until the required specifications were met. 

The pipeline would be partitioned into about seven separate test segments and one separate HDD 

segment.  The location of each test segment would be dependent on elevation changes, water availability, 

and other engineering considerations.  Water for hydrostatic testing would be obtained from the CAP 

Canal.  Hydrostatic test water would contact only new pipe and no chemicals would be added to the water.  

Section 4.3.2.7 and Sierrita’s Hydrostatic Test Best Management Practices Plan in appendix N provide 

more information on hydrostatic testing and Sierrita’s proposed measures to minimize impacts associated 

with water appropriation and discharge. 

2.3.1.7 Commissioning 

Test manifolds would be removed and final pipeline tie-ins would be completed after hydrostatic 

testing.  The pipeline then would be cleaned and dried using mechanical tools (pigs) that are moved 

through the pipeline with pressurized dry air.  Pigs also would be used to internally inspect the pipeline to 

detect whether dents, ovalities, or other damage had occurred during construction.  Any damaged pipe 

segments would be dug up, repaired, and retested.  Pipeline commissioning would then commence.  

Commissioning involves verifying that equipment has been properly installed and is working, verifying 

that controls and communications systems are functioning, and confirming that the pipeline is ready for 

service.  In the final step, the pipeline would be prepared for service by purging the pipeline of air and 

loading it with natural gas.  Sierrita would not be authorized to place its pipeline into service until it has 

received written permission from the Director of the FERC’s Office of Energy Projects (OEP). 
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2.3.1.8 Cleanup and Restoration 

Sierrita proposed to complete final cleanup, including final grading and the installation of erosion 

control devices, within 20 days of backfilling, weather and soil conditions permitting.  Sierrita would 

contour areas disturbed by construction to blend with the surrounding landscape and, to the extent 

practicable, would put an emphasis on restoring drainage patterns and landforms to preconstruction 

conditions.  Sierrita would recontour particular sections of the right-of-way, such as near existing access 

roads, to impede vehicular use along the right-of-way.  As discussed further in section 4.9.2, Sierrita 

would also imprint the right-of-way by excavating 18-inch to 3-foot low areas followed by 18-inch to 3-

foot mounds along the length of the right-of-way to deter unauthorized uses.   

Construction debris would be cleaned up and taken to a licensed disposal facility, and work areas 

would be restored to preconstruction contours to the extent practical except as otherwise directed by the 

landowner or land-managing agency.  Permanent erosion control devices, such as slope breakers and 

riprap, would be installed to reduce the risk of erosion.  

Sierrita would seed the right-of-way after final grading in accordance with the specifications 

outlined in its Reclamation Plan (see appendix G).  Sierrita would seed disturbed areas within 6 working 

days of final grading.  Should Sierrita require additional time to conduct seeding activities due to weather 

conditions or to meet agency-recommended seeding timeframes, it would request approval from the 

FERC via the variance process on a site-specific basis (see section 2.5.3).  Sierrita also consulted with the 

U.S. Department of Agriculture’s Natural Resources Conservation Service (NRCS), the FWS, and other 

applicable land-managing agencies to identify the optimal time periods to conduct seeding (e.g., during 

the monsoon period and/or winter rains) to promote successful reclamation of disturbed areas.  Sierrita’s 

proposed seeding mixtures, rates, methods, and time periods are discussed further in section 4.4.8.2.   

Sierrita would install and maintain additional temporary erosion control devices, such as silt fence 

or straw bales, in the Project area until permanent vegetation is established or the risk of erosion is similar 

to adjacent undisturbed areas. 

Markers showing the location of the pipeline would be installed at fence and road crossings in 

order to identify the owner of the pipeline and convey emergency information in accordance with 

applicable governmental regulations, including DOT safety requirements.  Special markers providing 

information and guidance for aerial patrol pilots would also be installed. 

Any property damaged during construction, such as fences and gates, would be restored to its 

original or better condition in accordance with individual landowner agreements.  Access road 

improvements would be removed after construction and affected roads would be restored to their 

preconstruction condition unless the landowner or land-managing agency requests that the improvements 

be left in place.   

2.3.1.9 Post-Construction Monitoring 

Sierrita would conduct follow-up inspections and monitor disturbed areas annually for at least 5 

years following initial seeding and succulent transplanting, including until revegetation thresholds are met 

and temporary erosion control devices are removed.  After the 5-year annual monitoring period is 

completed, Sierrita would continue to submit annual monitoring reports to the FERC and ASLD and other 

appropriate agencies until the FERC and/or BANWR determines when restoration and revegetation goals 

have been achieved.  Sierrita would also continue annual monitoring until the FERC and/or BANWR 

determines that the restoration and revegetation goals have been achieved.  Restoration is deemed 

complete by FERC when the density and cover of non-nuisance vegetation are similar in density and 
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cover to adjacent, undisturbed areas.  In addition, Sierrita would complete restoration activities and 

monitoring as specified in its easement agreements with the individual landowner or land-managing 

agency.  The FERC would also monitor for issues such as vegetation cover, invasive species, soil settling, 

soil compaction, excessively rocky soils, and drainage problems.  Sierrita developed a set of measures it 

would use to minimize vegetation impacts during and after construction activities.  These measures are 

fully detailed in Sierrita’s Plan, Procedures, Reclamation Plan, Post-Construction Vegetation Monitoring 

Document, and Noxious Weed Control Plan (see appendices E, F, G, H, and I, respectively).   

The FERC would continue its oversight of the Project area after construction by reviewing 

Sierrita’s periodic monitoring reports and conducting its own compliance inspections.   

We recognize that during and after construction, issues or complaints may develop that were not 

addressed during the environmental proceedings at the Commission, and it is important that landowners 

have an avenue to contact Sierrita’s representatives.  Should the Project be approved, we are interested in 

ensuring that landowner issues and complaints received during and after construction are resolved in a 

timely and efficient manner.  Resolution of landowner issues and complaints are discussed further in 

section 4.8.3.1. 

2.3.2 Special Pipeline Construction Procedures 

Special construction techniques are typically required when constructing across waterbodies, 

riparian areas, roads, foreign utilities, steep slopes, geologic faults, and international borders.  ATWSs 

adjacent to the construction right-of-way would be utilized at most of these areas for staging construction, 

stockpiling spoil, storing materials, maneuvering equipment, and fabricating pipe. 

2.3.2.1 Waterbody Crossings 

The Project would cross one perennial waterbody and 206 ephemeral washes.  None of the 

waterbodies contain fishery resources and the nearest confluence with a fishery resource (Salt and Gila 

Rivers) is more than 100 miles away.  Therefore, pipeline construction across ephemeral washes would be 

similar to typical conventional cross-country construction except that the pipe would be buried deeper (up 

to 20.8 feet deep) to provide additional cover under the channels, which are highly erodible. 

The CAP Canal at MP 0.9 is the only perennial waterbody that would be crossed by the Project.  

This canal provides raw water to municipal water treatment plants, agricultural users, and Indian 

communities.  Sierrita would cross the CAP Canal using the HDD method. 

An HDD crossing involves drilling a hole under the waterbody and installing a pre-fabricated 

pipe segment through the hole.  The first step in an HDD is to drill a small diameter pilot hole from one 

side of the crossing to the other using a drill rig.  As the pilot hole progresses, segments of drill pipe are 

inserted into the hole to extend the length of the drill.  The drill bit is steered and monitored throughout 

the process until the desired pilot hole had been completed.  The pilot hole is then enlarged using several 

passes of successively larger reaming tools.  Once reamed to a sufficient size, a pre-fabricated segment of 

pipe is attached to the drill string on the exit side of the hole and pulled back through the drill hole toward 

the drill rig.  Depending on the substrate, drilling and pull back can last anywhere from a few days to a 

few weeks. 

Ideally, there would be no disruption to the waterbody during the HDD process.  However, if a 

natural fracture or weak area in the ground is encountered during drilling, drilling mud may be released to 

the environment (sometimes referred to as an inadvertent return or release).  It is common to encounter 

weak areas in the ground where pressurized drilling mud can escape into the surrounding matrix.  If the 
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mud moves laterally, the release may not be evident on the ground.  For a release to be evident there must 

be a fault extending vertically from the drill hole to the surface of the ground.  The volume of mud 

released is dependent on a number of factors, including the size of the fault, the permeability of the 

geologic material, the viscosity of the drilling mud, and the pressure of the drilling system.  Pits or 

containment structures could be constructed to contain the drilling mud in the event that the mud is 

released to the surface of the ground.  A pump may be required to transfer the drilling mud from the pit or 

the structure to a containment vessel.  A release into the waterbody or a release underground would be 

more difficult to contain and would be addressed by thickening the drilling mud or stopping drilling all 

together. 

When drilling mud is released into a waterbody it usually disperses quickly and is carried 

downstream by the current; however, the amount and timing of dispersal is affected by the nature of the 

waterbody (e.g., stream size and flow rate).  The effects of releasing drilling mud to a waterbody could 

range from localized turbidity and sedimentation, which would be quickly diluted by the waterbody’s 

flow, to significant turbidity and sedimentation, which could be carried several miles downstream.  Small 

or slow moving waterbodies may exhibit minimal dispersal of drilling mud and, thus, increased 

sedimentation at the release point.  Large-scale drilling mud releases could be capable of killing fish, 

altering water chemistry, changing water temperature, and altering habitat.  Because the CAP Canal is 

lined by concrete, the potential for a drilling mud release into the waterbody is minor. 

Sierrita completed a Geotechnical Exploration Report that summarizes the geotechnical 

investigation activities proposed at the CAP Canal, and a prepared a site-specific plan for the CAP Canal 

HDD crossing (see appendix L).  Based on a review of the Geotechnical Exploration Report, an HDD of 

the CAP Canal is technically and economically feasible.  Section 4.3.2.6 provides additional discussion 

about the CAP Canal site-specific crossing plan. 

2.3.2.2 Riparian Areas 

The Project would cross important hydroriparian, mesoriparian, and xeroriparian areas affecting 

about 104.1 acres.  Riparian areas within the Project area commonly occur around ephemeral washes and 

typically contain the same vegetation as the adjacent non-riparian areas.  Of the riparian habitats affected, 

the Project would have the greatest impact on xeroriparian vegetation, which is characterized by larger 

plants and denser growth due to the availability of water.  Pipeline construction across xeroriparian areas 

would be similar to typical conventional cross-country construction procedures and in accordance with 

consultations with the Pima County RFCD.  As discussed in section 4.3.2.6, Sierrita evaluated crossing 

dry washes and associated riparian habitat using the HDD method.   

2.3.2.3 Road Crossings 

The pipeline would be constructed across a number of roads.  Construction across roads would be 

conducted in accordance with the requirements of the road crossing permits obtained by Sierrita and 

applicable laws and regulations.  Generally, paved roads and unpaved roads where traffic cannot be 

detoured would be crossed by boring beneath the road, allowing the pipeline to be installed beneath the 

road without disturbing the road bed or disrupting traffic.  Boring would involve excavating a pit on each 

side of the road, placing the boring equipment in the pit, and then boring a hole under the road at least 

equal to the diameter of the pipe.  Once the hole is bored, a pre-fabricated section of pipe would be 

pushed through the borehole.  At particularly long crossings, pipe sections may be welded onto the pipe 

string just before being pushed through.  Borings would be conducted 24 hours per day, 7 days per week 

until completed.  Each bore crossing typically would require between 2 and 10 days to complete from 

start to finish. 
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Most gravel and dirt roads would be crossed by the open-cut method, which would require 

temporary closure of the road and the establishment of detours.  Roads would be closed only where 

allowed by permit or landowner/land-managing agency consent.  Most open-cut road crossings require 

only 1 or 2 days to complete, although resurfacing could require several weeks to allow for soil settlement 

and compaction. 

Sierrita would construct all road crossings in accordance with DOT safety standards, and would 

coordinate traffic control measures with the Arizona Department of Transportation (ADOT) and Pima 

County.  Where heavy equipment is known to use a road crossed by the pipeline, special safety measures, 

such as thicker-walled pipe or additional cover over the pipe, would be required. 

2.3.2.4 Foreign Utilities 

The pipeline would be constructed across or parallel to numerous utility lines, including those 

owned by EPNG, Tucson Water, Southwest Gas, and Comcast.  Prior to construction, Sierrita’s 

construction contractor would call Arizona’s One-Call system, Arizona Blue Stake, so that buried utilities 

could be identified and flagged before ground-disturbing activities.  Where the pipeline is installed near a 

buried utility, Sierrita would install the pipeline with at least 12 inches of clearance from any other 

underground structure not associated with the pipeline as required by 49 CFR 192.325.  If this clearance 

could not be attained, Sierrita would install additional precautions to protect the pipeline from damage 

that might result from the proximity of the other structure. 

Additional precautions may also be required where the pipeline would be constructed in the 

vicinity of aboveground utilities.  For example, Sierrita would be required to establish safe clearances for 

equipment and personnel working near electric transmission lines as well as precautionary actions to 

protect equipment and personnel from electric shock as required by 29 CFR 1910.269, 29 CFR 1926.416, 

29 CFR 1926.550, and 29 CFR 1926.950-960.  Where the pipeline would be subject to stray currents, 

Sierrita would be required to implement a program to minimize the detrimental effects of such currents in 

accordance with 49 CFR 192.473. 

2.3.2.5 Steep Slope Crossings 

The proposed pipeline crosses a few areas of steep terrain with slopes in excess of 15 percent.  

Steep terrain presents unique challenges to pipeline construction.  Frequently, a considerable amount of 

grading is required in rugged topography because slopes need to be reduced to a gentler grade to 

accommodate pipe bending limitations.  In such areas, the slopes would be cut away and, after the 

pipeline is installed, reconstructed to their original contours to the greatest extent possible. 

In areas where the pipeline route crosses laterally along the side of a slope, cut-and-fill grading 

may be required to obtain a safe, flat work terrace.  Cut-and-fill grading would involve excavating soil 

from the high side of the right-of-way and moving the soil to the low side of the right-of-way to create a 

safe and level work terrace.  After the pipeline is installed, the soil from the low side of the right-of-way 

would be returned to the high side, and the slope’s original contours would be restored. 

Temporary erosion control devices would be installed in steep terrain during clearing and grading 

to reduce the movement of disturbed soil off the right-of-way.  Following construction, seed would be 

applied to steep slopes and the right-of-way would be stabilized using temporary and permanent erosion 

control devices in accordance with Sierrita’s Plan.  Temporary erosion control devices would be 

maintained until vegetation has adequately reestablished and the right-of-way is stable. 
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2.3.2.6 Geologic Fault Crossings 

The proposed pipeline does not cross active geologic faults, as discussed in section 4.1.3.1.  

Regardless, Sierrita would design and construct its pipeline in accordance with DOT regulations in 49 

CFR 192 to ensure that the facilities provide adequate protection from hazards that may cause the pipeline 

facilities to move or sustain abnormal loads, such as that caused by earthquakes.  Generally, steel 

pipelines perform well during seismic events because steel is a linearly elastic material and seismic wave 

propagation typically does not damage or permanently deform steel pipe (consider the flexibility of a steel 

coil or spring).  In some instances, however, special design considerations may be required where the 

pipeline crosses significant geologic faults.  In general, faults with low levels of activity in remote areas 

receive no special design considerations, whereas faults with high levels of activity or in populated areas 

are evaluated for design that would allow the pipe to withstand expected fault displacement.  While there 

is a potential for earthquake activity in the Project area, the area is a zone of low to moderate earthquake 

hazard.  Section 4.1.3.1 provides a more detailed discussion of earthquakes, including any recent seismic 

events. 

2.3.2.7 International Border Crossing 

The Project would transport natural gas from a tie-in with Sierrita’s existing South Mainline 

System near Tucson, Arizona to the U.S.-Mexico border near Sasabe, Arizona where it would 

interconnect with IENova’s Sásabe-Guaymas Pipeline.  Sierrita would construct the pipeline across the 

international border using the boring technique, similar to what would be used at road crossings described 

in section 2.3.2.3. 

We received comments on the draft EIS inquiring if blasting would be necessary at the border 

crossing.  Based on information from Sierrita, blasting is not anticipated within proximity to the U.S.-

Mexico border.   

2.3.2.8 Unique Crossings 

To minimize impacts on designated jaguar critical habitat, Sierrita would install the Brown Wash 

crossing (MP 39.5) using the drag-section construction method to reduce the amount of workspace 

required.  The drag-section construction method is a technique that reduces the width of the construction 

right-of-way (in this case, to 75 feet) by prefabricating the length of pipe for the section of reduced width 

within the adjacent right-of-way, effectively reducing the work area in the environmentally sensitive area 

to only that needed for completing trenching (see section 2.3.1.3), installation (see section 2.3.1.5), and 

backfill (see section 2.3.1.5).  Trenching, installation, and backfill would typically be completed in one 

day.  Use of the drag-section construction technique typically requires adequate staging areas outside of 

the area of reduced right-of-way for assembly of the prefabricated sections, as well as a tie-in at each end 

of the section. 

2.3.3 Aboveground Facility Construction 

Aboveground facilities on the Project would include one tie-in, two meter stations, six MLVs, 

two pig launchers, and two pig receivers.  All aboveground facilities would be located at one of seven 

sites identified in table 2.1.2-1. 

The first step of aboveground facility construction would involve the removal of vegetation from 

the facility site and leveling of the terrain.  Structural foundations would be excavated where necessary.  

Forms would be set, rebar installed, and concrete poured and cured.  Concrete would be randomly 
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sampled to verify compliance with minimum strength requirements.  Backfill would be compacted around 

foundations and excess soil would be distributed around the site. 

The only buildings associated with aboveground facilities would be one or more enclosures 

around the measurement equipment at the meter stations.  The building(s) likely would be prefabricated 

offsite and delivered to the site by truck where they would be offloaded, positioned, leveled, and secured 

to the foundation(s).  

Underground piping would be installed at aboveground facilities as necessary.  The piping 

generally would consist of welded steel with flanged or screwed connections.  Connections that are not 

flanged or screwed would be welded.  Some piping would be fabricated at an offsite assembly shop while 

some would be fabricated onsite.  Where offsite fabrication would be used, pre-fabricated pieces would 

be shipped to the site and installed in place.  All piping would be hydrostatically tested and all controls 

and safety equipment would be checked and tested prior to being placed into service. 

2.4 CONSTRUCTION SCHEDULE AND WORKFORCE 

Sierrita would seek approval to begin construction as soon as possible after receiving all 

necessary federal authorizations and has proposed an in-service date of September 30, 2014.  

Construction of the Project would involve one construction spread with an estimated peak workforce of 

375, although the total construction workforce on any given day would vary depending on the phase of 

construction.  As the pipeline spread moves along, construction at any single point would last 

approximately 6 to 10 weeks.  However, the duration of construction may be longer at aboveground 

facility sites and at hydrostatic test tie-in locations.  Construction crews typically would work 10 hours 

per day, 6 days per week.  Work would be conducted during daylight hours, except where the pipe would 

be installed using the HDD and bore methods, which require around-the-clock operations and typically 

last a few days to a few weeks. 

2.5 ENVIRONMENTAL INSPECTION, COMPLIANCE MONITORING, AND POST-

APPROVAL VARIANCES 

2.5.1 Environmental Inspection 

The FERC may impose conditions on any Certificate granted for the Project.  These conditions 

could include requirements and mitigation measures identified in this EIS to minimize environmental 

impacts associated with the Project (see section 5.2).  We will recommend to the Commission that these 

requirements and mitigation measures (indicated with bold type in the text) be included as conditions to 

any approving Certificate issued for the Project.  Further, Sierrita would be required to implement the 

construction procedures and mitigation measures it has proposed in its filings with the FERC, including 

those in appendices of this EIS, unless specifically modified by other Certificate conditions.   

Other regulatory agencies also may include terms and conditions or stipulations as part of their 

permits or approvals.  While there would be jurisdictional differences between the FERC’s and other 

agencies’ conditions, the environmental inspection program for the Project would address all 

environmental or construction-related conditions or other permit requirements placed on the Project by all 

regulatory agencies. 

Sierrita proposed to employ two EIs on this Project to ensure that construction of the Project 

complies with the construction procedures and mitigation measures identified in Sierrita’s application, the 

FERC Certificate, other environmental permits and approvals, and environmental requirements in 

landowner easement agreements.  EIs would have peer status with all other activity inspectors.  EIs would 
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have the authority to stop activities that violate the environmental conditions of the FERC Certificate, 

other permits, or landowner requirements, and to order the appropriate corrective action.  The EIs would 

also be responsible for maintaining status reports and training records. 

2.5.2 Compliance Monitoring 

Sierrita indicated that it would like to implement a third-party compliance monitoring program on 

the Project that would be under the direction of FERC staff.  The overall objective of a third-party 

compliance monitoring program is threefold: to assess environmental compliance during construction in 

order to achieve a higher level of environmental compliance throughout the Project; to assist FERC staff 

in screening and processing variance requests during construction; and to create and maintain a database 

of daily reports documenting compliance and instances of noncompliance.   

In addition to the EIs, third-party monitors from the FERC would conduct periodic field 

inspections during construction and restoration.  The monitors would report on the effectiveness of 

Sierrita’s environmental inspection program and help ensure compliance with the terms and conditions of 

the FERC Certificate.  Third-party compliance monitors would report to the FERC; would have authority 

to approve simple variance requests (see section 2.5.3); and would have the authority to stop any activity 

that violates an environmental condition of the FERC Certificate.  FERC environmental staff would also 

visit the site periodically during construction and restoration.  The FERC monitor would be present on the 

ground throughout construction.  Other federal, state, and local agencies also may monitor the Project to 

the extent determined necessary by the agency. 

2.5.3 Post-Approval Variance Process 

The pipeline alignment and work areas identified in this EIS should be sufficient for construction 

and operation (including maintenance) of the Project and ancillary facilities.  However, minor route 

realignments and other workspace refinements often continue past the Project planning phase and into the 

construction phase.  As a result, the Project location and areas of disturbance described in this EIS may 

require refinement after Project approval (assuming the Project is approved).  These changes frequently 

involve minor route realignments, shifting or adding new ATWS or staging areas, or adding additional 

access roads.  We developed a procedure for assessing impacts on those areas that have not been 

evaluated in this EIS and for approving or denying their use. 

In general, biological and cultural resource surveys were conducted using a survey corridor larger 

than that necessary to construct the pipeline.  For example, Sierrita utilized a 160- to 300-foot-wide 

survey corridor for wildlife and cultural resource surveys, and identified wells and springs within 150 feet 

of the proposed pipeline route.  If Sierrita shifts any ATWS or requires unanticipated workspace 

subsequent to any Project approval, these areas would typically be within the previously surveyed area.  

Such requests would be reviewed using a post-approval variance process. 

Sierrita would prepare its request for route realignments or ATWS locations, including a copy of 

the survey results, and forward it to the FERC (and other federal land-managing agencies, such as the 

FWS for access roads on the BANWR, as applicable) in the form of a “variance request.”  The FERC 

and/or the other federal land-managing agency would take the lead on reviewing the request, depending 

on the ownership status of the subject land.  Typically, no further resource agency consultation would be 

required if the requested change is within previously surveyed areas as long as no sensitive species or 

features were present.  The procedures used for assessing impacts on work areas outside the survey 

corridor and for approving their use are similar to those described above, except that additional surveys, 

analyses, and resource agency consultations would be performed to ensure that impacts on biological, 

cultural, and other sensitive resources are avoided or minimized to the maximum extent practicable. 
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After Sierrita completes any additional surveys, analyses, and/or resource agency consultations, 

the new work area and supporting documentation (including landowner approval) would be forwarded to 

the FERC and other federal land-managing agencies, as applicable, in the form of a variance request, 

which would be evaluated in the manner described above.  At the conclusion of the Project, as-built 

drawings would be provided to the FERC and other federal land-managing agencies, as appropriate, to 

document the final location of the constructed facilities.  The other federal land-managing agencies, as 

appropriate, would use the information in the as-built survey to determine if an amendment to the 

temporary use permit for federal land would be necessary. 

2.6 OPERATION AND MAINTENANCE 

The Project pipeline and aboveground facilities would be operated and maintained in accordance 

with DOT regulations in 49 CFR 192, the Commission’s guidance at 18 CFR 380.15, and Sierrita’s Plan 

and Procedures.   

2.6.1.1 Pipeline Surveys and Inspections 

As required by 49 CFR 192.615, Sierrita would establish an operation and maintenance plan and 

an emergency plan that includes procedures to minimize the hazards in a natural gas pipeline emergency.  

As a part of pipeline operations and maintenance, Sierrita would conduct regular patrols of the pipeline 

right-of-way.  The patrol program would include monthly aerial and periodic ground patrols of the 

pipeline facilities to survey surface conditions on and adjacent to the pipeline right-of-way for evidence of 

leaks, unauthorized excavation activities, erosion and wash-out areas, areas of sparse vegetation, damage 

to permanent erosion control devices, exposed pipe, missing markers and signs, new residential 

developments, and other conditions that might affect the safety or operation of the pipeline.  The cathodic 

protection system would also be inspected periodically to ensure that it is functioning properly.  In 

addition, pigs are regularly sent through the pipeline to check for corrosion and irregularities in the pipe in 

accordance with DOT requirements.  All MLVs would be installed with equipment such that they may be 

remotely operated from a control center.  Sierrita would be required to keep detailed records of all 

inspections and supplements the corrosion protection system as necessary to meet the requirements of 49 

CFR 192. 

Sierrita would also maintain a liaison with the appropriate fire, law enforcement, and public 

officials as part of its Emergency Operating Procedures Manual.  Communications with these parties 

would include the potential hazards associated with Sierrita facilities located in their service area and 

prevention measures undertaken; the types of emergencies that may occur on or near Sierrita facilities; the 

purpose of pipeline markers and the information contained on them; pipeline location information; 

recognition of and response to pipeline emergencies; and procedures to contact Sierrita for more 

information. 

In addition, Sierrita would install a supervisory control and data acquisition system, which 

continuously monitors gas pressure, temperature, and volume at specific locations along the pipeline.  

This system would be continuously monitored from Sierrita’s gas control center in Colorado Springs, 

Colorado.  The system provides continuous information to the control center operators and has threshold 

and alarm values set such that warnings are provided to the operators if critical parameters are exceeded.   

2.6.1.2 Right-of-Way Maintenance  

In addition to the survey, inspection, and repair activities described above, operation of the 

pipeline would include maintenance of the right-of-way.  The right-of-way would be allowed to 

revegetate after restoration; however, larger shrubs and brush may be periodically removed near the 

pipeline.  The frequency of the vegetation maintenance would depend upon the vegetation growth rate.   



 2-25 Description of the Proposed Action 

We received several comments on the draft EIS requesting clarification of Sierrita’s proposed 

right-of-way maintenance following construction.  In accordance with Sierrita’s Plan, if the 50-foot-wide 

permanent right-of-way were to become inundated with large trees, cacti, and shrubs, Sierrita would be 

allowed to conduct vegetation mowing or clearing over the full width of the 50-foot-wide permanent 

right-of-way.  Full permanent right-of-way mowing or clearing would not be allowed more frequently 

than every 3 years.  To facilitate aerial surveillance and inspection of the area immediately over the 

pipeline centerline for corrosion or leaks, Sierrita would be allowed to annually clear and maintain a 10-

foot-wide corridor centered on the pipeline in an herbaceous state should this area become inundated with 

vegetation that prevents visual inspection of the area.  Further, Sierrita would be allowed to mow or clear 

large trees that are within 15 feet of the pipeline that have roots that could compromise the integrity of the 

pipeline.   

These vegetation maintenance allowances of the permanent right-of-way as listed in Sierrita’s 

Plan are typically required along pipeline projects in other parts of the United States based on the rate of 

vegetation re-establishment and the pipeline company’s need to visually observe its pipeline for corrosion 

and/or leaks.  However, as acknowledged throughout the EIS, the proposed Project affects vegetation 

types that may be re-established in 2 years or less.  Other vegetation types associated with the Project are 

acknowledged to take several decades to obtain full establishment of perennial plant coverage and 

potentially over 200 years to recover species composition typical of undisturbed areas.  Regardless of 

these vegetation maintenance allowances noted in Sierrita’s Plan, Sierrita does not anticipate that it would 

need to conduct vegetation mowing or clearing of the 50-foot-wide permanent right-of-way, the 10-foot-

corridor centered over the pipeline, or areas within 15 feet of the pipeline that have roots that could 

compromise the integrity of the pipeline based on the time required to obtain establishment of vegetation 

coverage.  Therefore, shrubs, cacti, and herbaceous vegetation would be allowed to be re-established 

within the permanent right-of-way and, as such, would match surrounding vegetation once successfully 

re-established.  If vegetation maintenance is required, Sierrita would not conduct vegetation maintenance 

clearing between April 15 and August 1 of any year.  Vegetation maintenance would not normally be 

required in grazing areas.  Vegetation management is discussed further in section 4.4.8.2. 

Pipeline facilities would be clearly marked at line-of-sight intervals and at crossings of roads, 

railroads, and other key points.  The markers would clearly indicate the presence of the pipeline and 

would provide a telephone number and address where a company representative may be reached in the 

event of an emergency or prior to any excavation in the area by a third party.  Sierrita participates in the 

national and state One-Call system in Arizona (i.e., Arizona Blue Stake). 

2.7 FUTURE PLANS AND ABANDONMENT 

Sierrita stated in its application that it currently has no foreseeable expansion or abandonment 

plans for the proposed pipeline system.  Market forces (e.g., natural gas supply and demand) are the main 

factors that would determine the need for expansion or abandonment of the proposed facilities.  If future 

expansion or abandonment were necessary, Sierrita would be required to seek appropriate regulatory 

approvals at that time, including any authorizations that might be required from the FERC or other 

agencies.  If the pipeline is abandoned, the pipe may be left in place or may be removed and the area 

reclaimed in accordance with provisions and requirements of the FERC Certificate authorizing 

abandonment and any other land-managing agency requirements. 
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3.0 ALTERNATIVES 

In accordance with NEPA and FERC policy, we identified and evaluated alternatives to the 

proposed Project to determine whether the alternatives would be reasonable and environmentally 

preferable to the proposed action.  These alternatives included the No Action Alternative, the effects of 

energy conservation, alternative energy sources, system alternatives, major route alternatives, minor route 

variations, and aboveground facility site alternatives.  The analysis of alternatives is based on information 

provided by Sierrita as well as input from cooperating agencies, public scoping, site visits, and our own 

assessments.  The evaluation criteria we use for considering alternatives are: 

 ability to meet the Project objective; 

 technical and economic feasibility and practicality; and 

 significant environmental advantage over the proposed Project. 

As stated in section 1.1.1, the purpose, or objective, of the Project is to transport up to 200,846 

Dth/d of natural gas to the U.S.-Mexico border near Sasabe, Arizona for a 25-year term starting on or 

about the end of September 2014.  It is important to recognize that not all conceivable alternatives have 

the ability to meet the Project objective, and an alternative that does not meet the Project objective would 

not be pursued by the applicant.  It also is important to recognize that not all conceivable alternatives are 

technically or economically feasible or practical.  Some alternatives may be impractical because they are 

unavailable and/or incapable of being implemented after taking into consideration costs, existing 

technologies, other agency permitting, and logistics in light of the overall Project purpose.  Finally, it is 

important to consider the environmental advantages and disadvantages of the proposed action and to 

focus the analysis on those alternatives that may reduce impacts and/or offer substantial environmental 

advantage without merely transferring impacts from one area or group of landowners to another. 

Through the application of evaluation criteria and subsequent environmental comparisons, each 

alternative was considered to a point where it was clear if the alternative could or could not meet the 

evaluation criteria.  Those alternatives that meet the Project objective and appear to be the most 

reasonable with less than or similar levels of environmental impact are reviewed in the greatest detail. 

3.1 NO ACTION ALTERNATIVE 

The Commission has two possible courses of action in processing applications under section 7 of 

the NGA: 1) deny the requested authorization (i.e., the No Action Alternative), or 2) grant the Certificate 

with or without conditions. 

If the Commission denies Sierrita’s application, the environmental impacts identified in this EIS 

would not occur nor would the Project objectives be met.  The objectives of the Project are to transport 

200,846 Dth/d of natural gas to the U.S.-Mexico border near Sasabe, Arizona for a 25-year term.   

Although a Commission decision to deny the proposed action would avoid the immediate 

environmental impacts addressed in this EIS, other natural gas companies could construct projects in 

substitute for the natural gas supplies offered by Sierrita.  Such alternative projects could require the 

construction of additional and/or new pipeline facilities in the same or other locations to transport the gas 

volumes proposed by the Project.  These projects would result in their own set of specific environmental 

impacts that could be less than, equal to, or greater than those described for the current proposal. 

Although it is speculative and beyond the scope of this analysis to predict what action might be 

taken by policymakers or end users in response to the No Action Alternative, it is possible that without 

the proposed Project the energy needs may be met by alternative energy sources, potentially resulting in 

different impacts on the environment.  Alternative energy forms such as coal and oil are available and 
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could be used to meet increased demands for energy; however, natural gas is a much cleaner-burning fuel.  

These other fossil fuels emit greater amounts of particulate matter, sulfur dioxide (SO2), carbon monoxide 

(CO), hydrocarbons, and non-criteria pollutants.  The use of nuclear energy as a replacement for other 

fuel sources also carries undesirable consequences such as negative public perception of the safety of 

electric generation through nuclear plants and the disposal of waste products.  Renewable energies, such 

as solar, hydroelectric, and wind are not always reliable or available in sufficient quantities to support 

most market requirements and would not necessarily be an appropriate substitute for natural gas in all 

applications.  Based on the above factors, we are not recommending the No Action Alternative. 

3.2 INCREASED ENERGY EFFICIENCY AND CONSERVATION 

The Project is being proposed in response to an increase in demand for natural gas in Mexico.  

While increased energy efficiency and conservation in Mexico could help alleviate some of the growing 

demand for energy and, therefore, offset the need for increased natural gas supplies, Mexico’s future 

energy needs are anticipated to outstrip efficiency and conservation programs, as evidenced by the 

projected growth in energy consumption (Secretaría de Energía, 2012; Energy Information 

Administration [EIA], 2011).  Further, energy efficiency and conservation are not, in themselves, energy 

sources and cannot ultimately replace the natural gas needed by Mexico, as the natural gas is proposed to 

replace existing fuels.  Therefore, increased efficiency and conservation do not provide alternatives to the 

proposed Project.  Also, energy conservation or efficiency in the United States would not facilitate 

Mexico’s energy needs.   

Notwithstanding, Mexico’s overall energy policy does include plans to promote and encourage 

the efficient use of energy resources (Secretaría de Energía, 2012).  The Project, for example, is part of an 

overall plan to increase the efficiency of electric generation facilities in northwestern Mexico (CFE, 2012).  

Currently, electric generation facilities in northwestern Mexico are fuel oil thermal generation plants 

(CFE, 2012).  These plants operate by burning fuel oil to heat water and produce steam.  The steam, in 

turn, drives a turbine connected to an electrical generator.  The CFE is proposing to convert or replace 

these old, fuel oil thermal generation plants into new, more efficient natural gas fired combined-cycle 

generation plants (CFE, 2012).  These plants operate in a manner similar to thermal generation plants, 

except that natural gas is much cleaner burning, and the hot exhaust from the natural gas combustion is 

used to generate more steam, thus extracting energy from the system and increasing efficiency.  At this 

time, Mexico’s domestic natural gas supply and infrastructure present challenges to converting and 

replacing these plants and achieving this energy efficiency.  The proposed Project would provide both 

natural gas and pipeline infrastructure.   

3.3 ALTERNATIVE ENERGY SOURCES 

A variety of energy sources can be used instead of natural gas to generate electricity and/or heat.  

For example, fuel oil, coal, nuclear, hydroelectric, and non-hydroelectric renewables such as wind and 

solar represent alternatives to natural gas.  Each alternative energy source is associated with its own set of 

advantages and drawbacks.  For example, fuel oil and coal are abundant and readily available, but when 

combusted they have higher air pollution emissions than other energy sources.  Nuclear power, on the 

other hand, can be produced in huge quantities with little or no air emissions; however, nuclear power 

carries with it negative public perception of associated with safety and spent fuel disposal issues.  

Hydroelectric power is considered safe, emission-free, and renewable; however, it is often connected to 

substantial impacts on fish and fish habitat as a result of damming rivers.  Likewise, wind power is 

emission-free and renewable, but it is unreliable, requires large amounts of land, and poses serious risks 

to birds and bats.  Solar power too is emission-free and renewable, but it is expensive, and solar cells 

contain toxic and carcinogenic chemicals that become disposal issues when the cells reach the end of their 

useful lives. 
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Mexico is a sovereign country responsible for implementing its own energy policy.  Presently, 

Mexico’s energy mix consists of fuel oil (56 percent), natural gas (29 percent), coal (5 percent), non-

hydroelectric renewables (5 percent), hydroelectric (4 percent), and nuclear (1 percent) (EIA, 2012).  A 

variety of energy sources are contemplated in Mexico’s national energy strategy for the future, including 

a heavier reliance on natural gas, nuclear, and renewable resources (Secretaría de Energía, 2012; CFE, 

2012).  Natural gas is playing a larger role in Mexico’s energy mix and is increasingly replacing fuel oil 

in electric power generation (EIA, 2012).  Nuclear and renewable resources are also projected to play a 

larger role in Mexico’s energy mix, but are forecast to meet only a portion of the future energy needs 

(CFE, 2012).  Because Mexico is a net importer of natural gas, higher levels of natural gas use in the 

energy mix likely will depend upon greater imports from the United States and other countries (EIA, 

2012).  The Project would help meet this demand.  For these reasons, supplying Mexico with alternative 

energy sources instead of natural gas is not considered a reasonable alternative to the proposed Project. 

3.4 SYSTEM ALTERNATIVES 

System alternatives are alternatives to a proposed action that would make use of existing, 

modified, or other proposed natural gas transmission systems to meet the stated objectives of the 

proposed Project.  A system alternative would make it unnecessary to construct all or part of the proposed 

Project, although some modifications or additions to another pipeline system may be required, or another 

entirely new system may need to be constructed.  Such modifications or additions would result in 

environmental impacts that could be less than, similar to, or greater than the impacts associated with 

construction of the proposed Project.  The purpose of identifying and evaluating system alternatives is to 

determine whether or not the environmental impacts associated with the construction and operation of a 

proposed Project would be avoided or reduced by using existing, modified, or other proposed pipeline 

systems. 

In order to be a viable alternative to the Project, a potential system alternative would have to be 

capable of transporting at least 200,846 Dth/d of natural gas to the U.S.-Mexico border near Sasabe, 

Arizona for a 25-year term.  The system alternatives we identified and considered are shown on figure 

3.4-1. 

With the exception of EPNG’s system,1 the nearest interstate natural gas pipeline system is the 

Transwestern Pipeline Company, LLC (Transwestern) system.  The Transwestern system terminates just 

south of Phoenix, approximately 125 miles from the Sasabe (see figure 3.4-1).  To meet the Project 

objective, which is to transport up to 200,846 Dth/d of natural gas to the U.S.-Mexico border near Sasabe, 

Transwestern would be required to expand its existing pipeline system by constructing at least 125 miles 

of new pipeline from Phoenix to Sasabe.  The new pipeline would cross the Gila River Indian Reservation, 

Juan Bautista de Anza National Historic Trail, and the Tohono O’odham Indian Reservation.  The 

pipeline also may or may not cross one or more of the following areas, depending on the final route 

selected: Maricopa Indian Reservation, North Maricopa Mountains Wilderness, South Maricopa 

Mountains Wilderness, Table Top Wilderness, Sonoran Desert National Monument, Barry M. Goldwater 

Air Force Range, Picacho Peak State Park, Ironwood Forest National Monument, Saguaro National Park, 

Coyote Mountains Wilderness, and Baboquivari Peak Wilderness.   

  

                                                      
1 Alternatives that would make use of EPNG’s system are discussed in section 3.5. 



Mexico

Proposed 
Interconnect

125 M
iles (approxim

ate)

200 Miles (approximate)

BLM

Tohono Oodham 
Indian Reservation

BLM

BLM

South Maricopa 
Mountains Wilderness

North Maricopa 
Mountains Wilderness

Saguaro National Park

Juan Bautista de Anza 
National Historic Trail

Picacho Peak 
State Park

BLM

Coronado 
National Forest

Sonoran Desert 
National Monument

Coronado 
National Forest

Ironwood Forest 
National Monument

Barry M
Goldwater

Airforce Range

Buenos Aires
National

Wildlife Refuge

Cabeza Prieta
National Wildlife

Refuge

Organ Pipe
Cactus National

Monument

Rittenhouse
Air Force

Auxiliary Field

Canyon
Lake

Cocopah
Indian

Reservation

Fort Yuma
Indian

Reservation

Gila River
Indian

Reservation

Maricopa
Indian

Reservation

Tonto
National
Forest

Tonto
National

Monument

Baboquivari
Peak

Wilderness

Coyote
Mountains
Wilderness

Table Top
Wilderness

White Canyon
Wilderness

Four Peaks
Wilderness

Salt River
Canyon

WildernessSuperstition
Wilderness

Cochise

Gila

Gila

Graham

La Paz

Maricopa

Pima

Pinal

Santa
Cruz

Yavapai

Yuma

Arizona

0 15 30
Miles

D
at

e:
 (2

/2
5/

20
14

)  
   

   
So

ur
ce

: Z
:\C

lie
nt

s\
E

_H
\E

lP
as

o\
Sa

sa
be

\A
rc

G
IS

\2
01

4\
02

\F
in

al
_E

IS
\E

lP
as

o_
S

ie
rri

ta
_A

lts
_F

ig
ur

e_
3.

4-
1.

m
xd

Figure 3.4-1
Sierrita Pipeline Project

System Alternatives

Proposed Pipeline

North Baja System

Transwestern System

3-4
Alternatives
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The next nearest interstate natural gas pipeline system is the North Baja Pipeline, LLC (North 

Baja) system (see figure 3.4-1).  The North Baja system terminates just south of Yuma, Arizona, 

approximately 200 miles from Sasabe.  To meet the Project objective, North Baja would be required to 

expand its existing pipeline system by constructing at least 200 miles of new pipeline from Yuma to 

Sasabe that would cross the Barry M. Goldwater Air Force Range, Cabeza Prieta National Wildlife 

Refuge, Organ Pipe Cactus National Monument, and the Tohono O’odham Indian Reservation.   

Neither the Transwestern nor North Baja system alternative has existing infrastructure that 

connects to the Project’s proposed interconnect point at Sasabe.  Both alternatives would require 

constructing over 100 miles of additional, new natural gas pipeline from their existing locations to 

achieve the Project’s objective.  The modification or expansion of another existing pipeline system that 

does not connect to the specified delivery point would require construction with similar or greater 

environmental impact than Sierrita’s proposal.  For these reasons, we are not recommending the use of 

either the Transwestern or North Baja system to meet the proposed Project’s objective. 

3.5 MAJOR ROUTE ALTERNATIVES 

We considered other routes for the Project to determine if the route alternatives would avoid or 

reduce impacts on environmentally sensitive resources.  Each major route alternative splits off from 

Sierrita’s proposed route or EPNG’s existing pipeline system at a particular point, then rejoins Sierrita’s 

proposed route at a subsequent point.  Between these points, however, the route alternative follows a 

different path.  Route alternatives would not modify or make use of other existing or new pipeline 

systems, except that they may be collocated within the same rights-of-way.  Route alternatives are 

typically only recommended if the alternative confers a substantial advantage over the proposal.  

Otherwise, such an alternative merely represents a shift in impacts from one area or resource to another.  

Based on information received from Sierrita; federal, state, and local government agencies; 

elected officials; Native American tribes; affected landowners; and other interested parties, we identified 

and evaluated eight route alternatives to Sierrita’s proposed route (see table 3.5-1). 

TABLE 3.5-1 
 

Major Route Alternatives for the Sierrita Pipeline Project 

Name Milepost Range Main Reason for Consideration Status 

East Route Alternative R33.9 - 58.0 a Follow existing right-of-way (Highway 286) in 
the Altar Valley 

Not Recommended 

Nogales West Route Alternative 0.0 - 59.1 b Follow existing right-of-way outside the Altar 
Valley 

Not Recommended 

Nogales East Route Alternative 0.0 - 59.1 b Follow existing right-of-way outside the Altar 
Valley 

Not Recommended 

Willcox Lateral Route Alternative 0.0 - 59.1 b Follow existing right-of-way outside the Altar 
Valley 

Not Recommended 

Yuma Lateral Route Alternative 0.0 - 59.1 b Follow existing right-of-way outside the Altar 
Valley 

Not Recommended 

Tohono O’odham Route Alternative  0.0 - 59.1 b Route the pipeline outside the Altar Valley Not Recommended 

Lukeville West Route Alternative 0.0 - 59.1 b Route the pipeline outside the Altar Valley Not Recommended 

Lukeville East Route Alternative 0.0 - 59.1 b Route the pipeline outside the Altar Valley Not Recommended 

____________________ 
a The beginning and ending mileposts correspond to the locations on the proposed route where the route alternative splits 

from, then rejoins, the proposed route. 
b The beginning milepost corresponds to a point along EPNG’s existing system located further east or west of the propose 

Project’s start point.  The end milepost corresponds to the U.S.-Mexico border near Sasabe where the proposed Project 
would end and meet the Project objective. 
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We received several comments during scoping asking that alternative delivery points be evaluated 

for the Project, such as at the U.S.-Mexico border near Nogales, Naco, Lukeville, or Douglas.  We did not 

evaluate alternative delivery points in the draft EIS because one of the stated objectives of the Project is to 

transport natural gas to the U.S.-Mexico border near Sasabe, Arizona where it would interconnect with 

the planned Sásabe-Guaymas Pipeline.  However, following publication of the draft EIS we continued to 

receive comments asking that alternative delivery points in the United States be evaluated for the Project.  

For this reason, we amended the final EIS to include a discussion of alternative delivery points in the 

United States.  Notwithstanding, it is important to understand that the Commission does not direct the 

development of the gas industry’s infrastructure, neither on a broad regional basis nor in the design of 

specific projects.  Instead, the Commission responds when an application is filed with the FERC, and in 

each application the parameters of the project are determined by the applicant.  Typically, a project 

presented to the FERC represents one way to get certain supplies to certain markets, and, in some cases, 

may be the only option.  This does not mean that we cannot recommend a modification to a project or a 

different routing option; however, part of our review is to make sure any recommended modifications or 

alternatives would meet the applicant’s stated objectives.  Ultimately, the Commission (not FERC staff) 

determines whether a project’s objectives are in the public interest. 

We reiterate that the CFE awarded construction, operation, and maintenance of the Sásabe-

Guaymas Pipeline to IENova, an affiliate of Sempra, in October 2012.  Sierrita consulted with IENova 

and its customer, MGI Supply, Ltd., and determined that the proposed crossing near Sasabe is the only 

viable crossing location for the Project.  Therefore, alternatives that would deliver natural gas to other 

locations would not be viable and would not meet the delivery objective for this Project.  Moreover, the 

point where IENova is planning to take-up natural gas from Sierrita is located in another country and is 

subject to the jurisdiction of that nation, and not the United States or its regulatory agencies.  Although 

we could recommend an alternative delivery point in the United States, doing so would be nonsensical 

because it would be recommending a delivery point that already has been determined to be not viable by 

the Mexican counterparts to this Project.  This would effectively be approval of a different iteration of the 

No Action Alternative which, as discussed above, is not recommended.  We note that the Commission is 

not bound by our recommendations; however, the Commission does not redesign projects or, in this case, 

develop alternative delivery points.  If it were determined that the Project is not required by the public 

convenience and necessity, the Commission would deny authorization of the Project, which would, in 

effect, equate to selecting the No Action Alternative.  

3.5.1 East Route Alternative 

Sierrita identified the East Route Alternative as one possible route for transporting gas from 

EPNG’s existing South Mainline System near Tucson to the U.S.-Mexico border near Sasabe.  The East 

Route Alternative diverges from the proposed route at about MP R33.9.  At this point, the route 

alternative turns south and parallels Highway 286 and an electric distribution line through the BANWR 

for approximately 20.5 miles.  It then turns west off the highway and travels approximately 0.7 mile 

before rejoining the proposed route at about MP 58.0.  Sierrita originally considered the East Route 

Alternative primarily because it followed or was in close proximity to an existing highway and utility 

corridor through much of the Altar Valley.  Figure 3.5.1-1 illustrates the location of the East Route 

Alternative.  Table 3.5.1-1 compares the prominent environmental factors of this route alternative to the 

corresponding segment of the proposed route. 
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TABLE 3.5.1-1 
 

Comparison of the East Route Alternative to the Proposed Route (MP R33.9 to MP 58.0) 

Environmental Factor  East Route Alternative Proposed Route 

Total Length (miles) 24.8 25.4 

Collocation   

Parallel to Existing Right-of-Way (miles) 23.1 1.2 

Greenfield Right-of-Way (miles) 1.7 24.3 

Ownership   

Federal Ownership (miles) 20.5 0.0 

State Ownership (miles) 4.3 23.1 

County Ownership (miles) 0.0 0.0 

Tribal Ownership (miles) 0.0 0.0 

Private Ownership (miles) 0.0 2.3 

Other 0.0 0.0 

Special Interest Areas   

Air Force Range (miles) 0.0 0.0 

National Wildlife Refuge (miles) 20.5 0.0 

National Forest (miles) 0.0 0.0 

National Monument (miles) 0.0 0.0 

National Memorial (miles) 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 

Recreational Trails (number) 0 0 

Federally Proposed or Listed Species Known to Occur in Counties 
Crossed (number) 

19 19 

Critical Habitat   

Jaguar Designated Critical Habitat (miles) 0.6 5.7 

Northern Mexican Gartersnake Proposed Critical Habitat (miles) 20.5 0.0 

Chiricahua Leopard Frog Designated Critical Habitat (miles) 0.0 0.0 

Surface Waters, Wetlands & Flood Zones   

Total Waterbody Crossings (number) 38 75 

Perennial Waterbodies (number) 0 0 

Intermittent and Ephemeral Waterbodies (number) 38 75 

Artificial Waterways (number) 0 0 

Sensitive Waterbodies (number) 0 0 

Wetlands (miles) 0.0 0.0 

Geologic Hazards   

Faults (number) 0 0 

Vulnerable to Subsidence (miles) 0.0 0.0 

Constructability   

Road/Railroad Crossings (number) 21 22 

Shallow Bedrock/Potential Blasting (miles) 2.3 5.3 

Prime Farmland   

Potential Prime Farmland (if irrigated and/or flood protected) (miles) 1.7 2.1 

Farmland of Unique Importance (miles) 0.0 0.0 

 

Our analysis of the East Route Alternative is based on the assumption that the pipeline right-of-

way is generally collocated with the existing road and utility easements across most of the BANWR; 

however, it does not overlap or abut these easements for its entire length.  We acknowledge that the 

location of the highway and electric distribution line relative to the construction work area is not 
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convenient for Sierrita, but believe that construction immediately adjacent to the existing rights-of-way is 

feasible.  We determined that at least one MLV likely is required within the BANWR because crossing 

the federal land would exceed the maximum valve spacing allowed in DOT safety regulations.  For 

Sierrita to construct its pipeline and MLV within the BANWR, the FWS would need to approve Sierrita’s 

proposed use and amend the existing easements to specifically allow for pipeline construction and 

operation.  These actions would require that FWS conduct technical analyses and make a legal 

determination that the use of federal land within the BANWR is “appropriate” and “compatible.”   

The total length of the East Route Alternative is 24.8 miles, which is 0.6 mile shorter than the 

corresponding segment of the proposed route.  The East Route Alternative parallels more existing rights-

of-way (93 percent of its total length) and crosses 22.6 miles less greenfield2 land, 2 fewer recreational 

trails, 5.1 miles less jaguar designated critical habitat, 37 fewer ephemeral waterbodies, 1 fewer 

road/railroad crossing, 3.0 miles less shallow bedrock, and 0.4 mile less potential prime farmland.   

However, the East Route Alternative crosses proposed northern Mexican gartersnake critical 

habitat and 25.0 miles of national wildlife refuge land (BANWR), whereas the proposed route does not 

cross the BANWR.  The BANWR was established under the authority of the ESA and is managed for 

endangered species and semi-desert grassland restoration.  Management strategies for the BANWR focus 

on improving habitat for a variety of species and managing for a diversity of plants and wildlife including 

endangered species, migratory birds, waterfowl, and resident wildlife that currently exists or historically 

inhabited the area.  According to the FWS, the BANWR is one of the largest contiguous tracts of semi-

desert grassland in southern Arizona, particularly when adjacent lands are also considered.   

On March 5, 2013, the BANWR issued an Appropriateness Determination based on several 

decision criteria that concluded the East Route Alternative would not promote achievement of the mission 

of the NWRS or the purposes for which the BANWR was established.  In its evaluation, the FWS 

concluded that the alternative would result in unavoidable and/or significant impacts on cultural 

resources; conflict with the NHPA; disturb wildlife; disrupt migration; degrade and fragment habitat; 

affect threatened and endangered species; contribute to the spread of invasive species; alter hydrology; 

increase the risk of wildfire; contribute to border-related safety issues; be aesthetically unpleasing; and 

impair wildlife-dependent recreation.  The FWS concluded that such impacts would compromise the 

BANWR and as such, the East Route Alternative would not be appropriate.  The FWS thus indicated that 

it would not authorize a route on the BANWR. 

We acknowledge that many of the impacts cited by the FWS could occur on the East Route 

Alternative.  However, we determined that all of these impacts could be avoided, minimized, and 

mitigated through proper planning and Project execution.  We do not concur with the FWS’ conclusions 

that these impacts necessarily would be unavoidable or significant because, regardless of the route chosen, 

Sierrita would be required to implement its mitigation plans (e.g., Plan, Procedures, Reclamation Plan, 

Noxious Weed Control Plan, Fire Protection Plan) as well as our recommendations for reducing or 

eliminating environmental effects (see section 5.2).  For example, the FWS identified several threatened 

and endangered species and five potentially eligible archaeological sites along the East Route Alternative 

that may be affected by construction.  The FWS concluded that the alternative would result in significant 

adverse impact on these resources.  However, the FWS did not consider the possibility that impacts would 

be minimized or avoided through timing windows or special construction techniques (such as boring or 

drilling).  Further, the FWS did not consider the consultation processes that would be followed to 

minimize or avoid impacts as outlined in section 7 of the ESA and section 106 of the NHPA, nor did the 

                                                      
2  The term “greenfield” is used to describe a route that does not follow existing rights-of-way and is not 

constrained by prior developments. 
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FWS consider that Sierrita would be required to comply with all other federal regulations including, but 

not limited to, the NGA, NEPA, ESA, BGEPA, MBTA, CWA, CAA, NHPA, and Minerals Leasing Act, 

as well as DOT regulations specific to pipeline design and safety.  Most of the impacts cited by the FWS 

would occur on both the proposed route and the East Route Alternative and, as noted above, could be 

mitigated so that impacts were reduced. 

Under the East Route Alternative, the pipeline would be installed generally parallel to Highway 

286 and an existing electric distribution line.  Route alternatives are frequently sought out to avoid 

specific environmental resources or minimize the creation of new rights-of-way (greenfield routes) by 

routing pipelines within or adjacent to existing rights-of-way.  Commission regulations 18 CFR 

380.15(d)(1) give primary consideration to the use, enlargement, or extension of existing rights-of-way to 

reduce potential impacts on sensitive resources.  Collocation of facilities is a generally accepted means to 

control the location of development and limit impacts on sensitive resources by keeping disturbance 

within established corridors.  Installation of a new pipeline along an existing, cleared right-of-way (such 

as another pipeline, electric transmission line, road, or railroad) may be environmentally preferable to 

construction of a new right-of-way, and construction effects and cumulative impacts can normally be 

reduced by routing adjacent to a previously cleared corridor.  While it does not overlap or abut existing 

rights-of-way for its entire length, the East Route Alternative is in an area that is already fragmented by 

linear facilities and is subject to ongoing disturbance from road and utility line operation and maintenance.  

By installing the pipeline adjacent to these existing features, the impacts cited by the FWS related to 

disturbance of wildlife, disruption of migration, degradation/fragmentation of habitat, wildlife-dependent 

recreation, and recreation would be substantially reduced or eliminated.  Installing the pipeline adjacent to 

the existing road and utility line would largely avoid impacts associated with fragmenting one of the 

largest tracts of contiguous semi-desert grassland in southern Arizona.  It should be noted, however, that 

due to the alternative’s location relative to Highway 286 it could result in an increase in vehicle collisions 

with wildlife such as mule deer that are attracted to newly cleared areas.  

Sierrita conducted cultural resources surveys along both the East Route Alternative and the 

proposed route.  Surveys along the East Route Alternative identified a total of 12 cultural resource sites.  

Nine of these were recommended as eligible for listing on the NRHP; the remaining three were 

recommended as not eligible for listing on the NRHP.  Surveys along the corresponding segment of the 

proposed route identified a total of 13 cultural resource sites.  Eight of these were recommended as 

eligible for listing on the NRHP; the remaining five were recommended as not eligible for listing on the 

NRHP.  Also, because the proposed route is not adjacent to Highway 286, various access roads would be 

required to connect the proposed route to the highway.  Sierrita also surveyed the proposed access roads 

associated with the corresponding segment of the proposed route and identified an additional eight 

cultural resource sites, all of which were recommended as eligible for listing on the NRHP.  

Sierrita conducted cactus ferruginous pygmy-owl surveys and native protected plant surveys 

along the East Route Alternative and the proposed route.  No cactus ferruginous pygmy-owls were 

detected along either the alternative or corresponding segment of the proposed route3; 15 native protected 

plant species were identified on both routes.  Far fewer specimens of native protected plants were 

reported along the East Route Alternative than the proposed route (see table 3.5.1-2).  

                                                      
3   As discussed in section 4.7.1.8, while cactus ferruginous pygmy-owls have been identified in the vicinity of the 

Project at the northern portion of the route, they are outside of the area being compared in this discussion, which 

is between MPs R33.9 and 58.0.   
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TABLE 3.5.1-2 
 

Comparison of Native Protected Plants on the East Route Alternative to the Proposed Route 

Plant Species  East Route Alternative (Quantity) Proposed Route (Quantity) 

Small flower century plant (Agave parviflora) 249 1,488 

Saguaro (Carnegiea gigantea) 648 165 

Pima pineapple cactus (Coryphantha robustispina ssp. sheeri) 133 142 

Cholla (Cylindropuntia spp.) 5,127 7,449 

Common sotol (Dasylirion wheeleri) 92 201 

Hedgehog cactus (Echinocereus spp.) 123 214 

Barrel cactus (Ferocactus spp.) 583 938 

Ocotillo (Fouquieria splendens) 555 1,446 

Nipple cactus (Mammillaria spp.) 470 791 

Beargrass (Nolina sp.) 3 3 

Prickly pear (Opuntia spp.) 242 445 

Palo verde (Parkinsonia spp.) 978 1,100 

Velvet mesquite (Prosopis velutina) 11,541 18,639 

Rosewood (Vauquelinia californica) 1 1 

Soaptree yucca (Yucca elata) 141 189 

 

The FWS suggested that the pipeline right-of-way would create some level of vulnerability to 

criminal and terrorist actions associated with border security.  The FWS cited the U.S. Border Patrol as 

stating that a cleared pipeline right-of-way would provide a convenient pathway for border crossers and 

smugglers, thus potentially increasing human traffic along the route.  We note, however, that the U.S. 

Border Patrol made its statement with regard to any route in the Altar Valley, including the proposed 

route.  In comparing the two routes, it is evident that the East Route Alternative is preferable to the 

proposed route because the East Route Alternative is immediately adjacent to the highway, which is 

already heavily patrolled by the U.S. Border Patrol.  It also is more visible and accessible to U.S. Border 

Patrol agents and would require fewer resources to monitor than the proposed route.  We received several 

comments during scoping suggesting that a pipeline route along the highway would be less traveled by 

undocumented immigrants and illegal drug and human traffickers.   

Based on our analysis, it appears that the East Route Alternative would result in less 

environmental impacts on most resources as compared to the proposed route.  Some of the impacts raised 

during scoping on the proposed route, such as fragmentation, security, and unauthorized uses of the right-

of-way, could be greatly reduced with the East Route Alternative.  Notwithstanding, we recognize that the 

FWS determined, based on existing NWRS policy, that the East Route Alternative would not promote the 

mission of the NWRS or the purposes for which the BANWR was established.  Thus, the FWS 

determined that the East Route Alternative would materially interfere with and detract from fulfillment of 

the agency and BANWR mission and purposes.  As such, incorporating the East Route Alternative would 

be “not appropriate" and use of NWRS lands would not be authorized by the FWS.   

Our determination that the East Route Alternative would result in less environmental impacts on 

most resources remains unchanged since issuance of the draft EIS.  It is unreasonable for FERC to 

recommend an alternative that is not technically, economically, and environmentally feasible.  The FERC 

has no authority to require another federal agency to approve a pipeline within that agency’s 

administrative boundaries, nor does the NGA grant eminent domain authority to an applicant to condemn 

federal lands.  Therefore, a recommendation by FERC staff to incorporate the East Route Alternative into 

the Project would be a recommendation for a route that the FWS has stated it could not authorize.  If we 

were to recommend an alternative that made it impossible or highly impractical for the applicant to meet 

the project’s objectives, we would, in effect, be recommending the No Action Alternative.  We find no 



Alternatives 3-12  

reason to do so because we concluded that the proposed Project (along with our recommendations) can be 

constructed with an acceptable level of environmental impact.  Therefore, we do not recommend the East 

Route Alternative. 

We received comments on the draft EIS requesting that the FERC, FWS, and Sierrita negotiate 

the option of “land swap” as a means to facilitate adoption of the East Route Alternative.  Discussions 

relating to land swaps on NWRS lands are between the FWS and an applicant.  The FERC has no 

authority to develop and/or require a "land swap" for any federal lands crossed by a project.  Further, it is 

our understanding that based on discussions with the BANWR no land swap is under consideration with 

the FWS.  

3.5.2 Nogales West Route Alternative 

Route Alternative 

We received a number of scoping comments asking that the Project avoid the Altar Valley to the 

extent practicable, and that a route such as the Nogales West Route Alternative be considered. 

The Nogales West Route Alternative originates at a different location than the proposed route, 

approximately 5 miles to the east of Sierrita’s preferred origination point.  EPNG’s Nogales System 

includes an existing pipeline lateral that runs south from the South Mainline System near Tucson to the 

U.S.-Mexico border near Nogales, Arizona.  The existing lateral varies between 6 and 8 inches in 

diameter and, as such, it does not have sufficient capacity to meet the volumes required by the Project.  

Therefore, Sierrita would be required to replace the existing line with a larger line, or construct a new 36-

inch-diameter pipeline adjacent to the existing line to meet the volume objective.  Sierrita also would be 

required to construct a new compressor station near the alternative starting point to meet the volume 

objective.  In order to meet the stated delivery location objective, the alternative requires construction of 

about 41.2 miles of new pipeline west from Nogales to the termination point near Sasabe, resulting in 

about 40.7 miles more of overall pipeline when compared to the proposed route.  Figure 3.5.2-1 illustrates 

the location of the Nogales West Route Alternative.  Table 3.5.2-1 compares the prominent environmental 

factors of this route alternative to the proposed route.  

The total length of the Nogales West Route Alternative is 97.1 miles.  The alternative involves 

less greenfield construction and crosses fewer recreational trails, areas vulnerable to subsidence, and areas 

of potential prime farmland.  However, the alternative is substantially longer than the proposed route, 

requires construction of a new compressor station, and crosses more tribal land (San Xavier Indian 

Reservation), private land, national wildlife refuge land (BANWR), national forest land (Coronado 

National Forest), wilderness areas (Pajarita Wilderness Area), designated jaguar and proposed northern 

Mexican gartersnake critical habitat, Mexican spotted owl designated critical habitat, waterbodies 

(including ephemeral washes), geologic faults, roads/railroads, and shallow bedrock.  It also crosses 

counties where more federally proposed or listed species are known to occur. 
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TABLE 3.5.2-1 
 

Comparison of the Nogales West Route Alternative to the Proposed Route 

Environmental Factor 
Nogales West Route 

Alternative 

Nogales West 
Alternative Delivery 

Point Proposed Route 

Total Length (miles) 97.1 58.9 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 58.9 58.9 20.9 

Greenfield Right-of-Way (miles) 38.2 0.0 40.0 

Ownership    

Federal Ownership (miles) 54.3 19.2 0.0 

State Ownership (miles) 17.1 17.1 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 7.6 7.6 0.0 

Private Ownership (miles) 18.1 15.0 7.7 

Other 0.0 0.0 0.0 

Special Interest Areas    

Air Force Range (miles) 0.0 0.0 0.0 

National Wildlife Refuge (miles) 6.3 0.0 0.0 

National Forest (miles) 46.8 17.2 0.0 

National Monument (miles) 0.0 0.0 0.0 

National Memorial (miles) 0.0 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 0.0 

Wilderness Areas (miles) 4.5 0.0 0.0 

West-wide Energy Corridor (miles) 16.4 16.4 0.0 

Recreational Trails (number) 2 1 7 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

22 22 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 18.6 14.8 6.4 

N. Mexican Gartersnake Prop. Critical Habitat (miles) 6.3 0.0 0.0 

Mexican Spotted Owl Designated Critical Habitat 
(miles) 

18.2 3.7 0.0 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 316 200 207 

Perennial Waterbodies (number) 19 19 0 

Intermittent and Ephemeral Waterbodies 
(number) 

286 175 206 

Artificial Waterways (number) 11 6 1 

Sensitive Waterbodies (number) 0 0 0 

Wetlands (miles) 0.0 0.1 0.0 

Geologic Hazards    

Faults (number) 7 3 0 

Vulnerable to Subsidence (miles) 0.0 0.0 22.0 

Constructability    

Road/Railroad Crossings (number) 103 79 25 

Shallow Bedrock/Potential Blasting (miles) 35.8 12.9 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

3.5 2.1 3.6 

Farmland of Unique Importance (miles) 0.0 0.0 0.0 
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We received several comments during scoping requesting that the pipeline be routed to follow the 

West-wide Energy Corridor (WWEC).  The WWEC is a collection of non-contiguous energy corridors 

identified by the DOE, U.S. Department of Defense, Bureau of Land Management (BLM), and U.S. 

Forest Service in 11 western states (Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico, 

Oregon, Utah, Washington, and Wyoming).  The WWEC includes more than 6,000 miles of 3,500-foot-

wide corridor on federal lands; however, the corridor is not contiguous and does not extend onto 

interposing private or non-federal parcels.  The Nogales West Route Alternative is the only alternative 

that would use a portion of the WWEC because most of the WWEC in Arizona is not near the Project 

area or alternative locations.  The Nogales West Route Alternative would use a 16.4-mile-long section of 

the WWEC through the Coronado National Forest.  Use of the WWEC is beneficial because it promotes 

collocation with other facilities; however, the presence of the WWEC does not automatically authorize 

specific energy projects within its corridor, nor does it preclude energy projects from being constructed 

outside the corridor.  Applications for energy projects within and outside of the WWEC continue to be 

subject to normal environmental review under applicable statutes.  Energy projects within the WWEC, 

however, may benefit from coordinated interagency application procedures and land use plans that 

already have been amended to contain designated energy corridors.  We note that there is no designated 

energy corridor in Arizona that would serve the Project’s need and objective, which is to provide a 

reliable means of natural gas transportation service from the United States to Mexico, specifically at 

Sasabe, Arizona. 

Although the Nogales West Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that the route alternative is not economically 

feasible because it adds approximately $160 million to the total Project cost.  Further, we determined that, 

based on the environmental analysis and the fact that increased pipeline mileage generally translates into 

greater environmental impact, the alternative does not convey an environmental advantage over the 

proposed pipeline route.  The alternative route is also subject to an Appropriateness Determination review 

by the FWS and requires approval from the USDA for U.S. Forest Service lands.  For these reasons, we 

do not recommend the Nogales West Route Alternative. 

Nogales West Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 

determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Nogales West Route Alternative at the U.S.-Mexico 

border near Nogales.  Table 3.5.2-1 compares the prominent environmental factors of terminating the 

route alternative at Nogales to the proposed route. 

Terminating the route alternative at Nogales results in an alternative with a total length of about 

58.9 miles.  This alternative is slightly shorter than the proposed route, is entirely collocated with existing 

facilities, and partly makes use of the WWEC.  It also crosses fewer recreational trails, ephemeral washes, 

areas vulnerable to subsidence, and areas of potential prime farmland.  However, the alternative crosses 

more tribal land (San Xavier Indian Reservation), private land, national forest land (Coronado National 

Forest), jaguar designated critical habitat, Mexican spotted owl designated critical habitat, perennial 

waterbodies, wetlands, geologic faults, roads/railroads, and shallow bedrock.  It also crosses counties 

where more federally proposed or listed species are known to occur.  On balance, we determined that the 

route alternative would result in less environmental impacts when compared to the proposed route 

because the route alternative would be constructed within or adjacent to an existing right-of-way 

(including the WWEC on the Coronado National Forest), and potential impacts on sensitive resources 

would be reduced in a manner similar to that described above and in section 4.  Notwithstanding, we do 
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not recommend this alternative because alternative delivery points do not meet the stated objectives of the 

Project.  

3.5.3 Nogales East Route Alternative 

Route Alternative 

The Nogales East Route Alternative was analyzed as an additional alternative for transporting gas 

from EPNG’s existing system at a location further east of Tucson to the U.S.-Mexico border near Sasabe 

to avoid the Altar Valley. 

The Nogales East Route Alternative originates at a different location than the proposed route, 

approximately 32 miles to the east of Sierrita’s preferred origination point.  EPNG’s Nogales System 

includes an existing pipeline lateral that runs south from the South Mainline System near Tucson to the 

Town of Patagonia, Arizona.  The existing lateral is 4 inches in diameter and, as such, does not have 

sufficient capacity to meet the volumes required by the proposed Project.  Therefore, Sierrita would be 

required to replace the existing line with a larger diameter line, or construct a new 36-inch-diameter 

pipeline adjacent to the existing line to meet the volume objective.  Sierrita also would be required to 

construct a new compressor station near the alternative starting point to meet the volume objective.  The 

lateral terminates north of the U.S.-Mexico border and requires construction of about 11.0 miles of new 

pipeline from Patagonia to Nogales, and an additional 41.2 miles of pipeline from Nogales to Sasabe to 

meet the stated delivery location objective of the Project.  Figure 3.5.3-1 illustrates the location of the 

Nogales East Route Alternative.  Table 3.5.3-1 compares the prominent environmental factors of this 

route alternative to the proposed route.  

The total length of the Nogales East Route Alternative is 91.8 miles.  The alternative crosses 

fewer recreational trails and no areas vulnerable to subsidence.  However, the alternative is longer than 

the proposed route, requires construction of a new compressor station, and crosses more greenfield land, 

private land, national wildlife refuge land (BANWR), national forest land (Coronado National Forest), 

wilderness areas (Pajarita Wilderness Area), jaguar designated critical habitat, Mexican spotted owl 

designated critical habitat, waterbodies (including ephemeral washes), geologic faults, roads/railroads, 

shallow bedrock and potential prime farmland.  It also crosses counties where more federally proposed or 

listed species are known to occur.  Sierrita also noted that this alternative is within the most populated 

areas of all the alternatives considered, potentially affecting four times as many private landowners as the 

proposed route.  Sierrita suggested that this could lead to scheduling delays and higher costs to construct 

and acquire additional right-of-way.   

Although the Nogales East Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that constructing the route alternative is not 

economically feasible because it adds approximately $130 million to the total Project cost.  Further, we 

determined that based on the environmental analysis and the fact that the increased pipeline mileage 

generally translates into greater environmental impact, the alternative does not convey an environmental 

advantage over the proposed pipeline route.  The alternative route is also subject to an Appropriateness 

Determination review by the FWS and requires approval from the USDA for U.S. Forest Service lands.  

For these reasons, we do not recommend that this alternative be incorporated into the proposed Project. 
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TABLE 3.5.3-1 
 

Comparison of the Nogales East Route Alternative to the Proposed Route 

Environmental Factor 
Nogales East Route 

Alternative 

Nogales East 
Alternative Delivery 

Point Proposed Route 

Total Length (miles) 91.8 55.5 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 33.1 33.1 20.9 

Greenfield Right-of-Way (miles) 58.7 25.6 40.0 

Ownership    

Federal Ownership (miles) 35.9 8.9 0.0 

State Ownership (miles) 13.5 13.5 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 0.0 0.0 0.0 

Private Ownership (miles) 35.4 33.1 7.7 

Other 7.0 0.0 0.0 

Special Interest Areas    

Air Force Range (miles) 0.0 0.0 0.0 

National Wildlife Refuge (miles) 2.4 0.0 0.0 

National Forest (miles) 26.3 4.7 0.0 

National Monument (miles) 0.0 0.0 0.0 

National Memorial (miles) 0.0 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 0.0 

Wilderness Areas (miles) 4.5 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 0.0 

Recreational Trails (number) 1 1 7 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

22 22 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 29.8 16.1 6.4 

N. Mexican Gartersnake Prop. Critical Habitat (miles) 6.7 4.3 0.0 

Mexican Spotted Owl Designated Critical Habitat 
(miles) 

16.6 2.3 0.0 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 257 138 207 

Perennial Waterbodies (number) 3 3 0 

Intermittent and Ephemeral Waterbodies 
(number) 

244 128 206 

Artificial Waterways (number) 10 7 1 

Sensitive Waterbodies (number) 2 2 0 

Geologic Hazards    

Faults (number) 4 4 0 

Vulnerable to Subsidence (miles) 5.6 5.6 22.0 

Constructability    

Road/Railroad Crossings (number) 110 82 25 

Shallow Bedrock/Potential Blasting (miles) 88.0 5.5 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

9.2 7.9 3.6 

Farmland of Unique Importance (miles) 0.0 0.0 0.0 
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Nogales East Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 

determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Nogales East Route Alternative at the U.S.-Mexico border 

near Nogales.  Table 3.5.3-1 compares the prominent environmental factors of terminating the route 

alternative at Nogales to the proposed route. 

Terminating the route alternative at Nogales results in an alternative with a total length of about 

55.5 miles.  This alternative is shorter than the proposed route and would involve less greenfield 

construction.  It also crosses fewer recreational trails, waterbodies (including ephemeral washes), areas 

vulnerable to subsidence, and shallow bedrock.  However, the alternative crosses more private land, 

national forest land (Coronado National Forest), jaguar designated critical habitat, Mexican spotted owl 

designated critical habitat, geologic faults, roads/railroads, and potential prime farmland.  It also occurs in 

counties where more federally proposed or listed species are known to occur.  On balance, the route 

alternative does not convey a significant environmental advantage over the proposed route.  For this 

reason and because alternative delivery points do not meet the stated objectives of the Project, we do not 

recommend this alternative. 

3.5.4 Willcox Lateral Route Alternative 

Route Alternative 

The Willcox Lateral Route Alternative is a possible alternative for transporting gas from EPNG’s 

existing system east of Tucson to the U.S.-Mexico border near Sasabe that avoids the Altar Valley.   

The Willcox Lateral Route Alternative originates at a different location than the proposed route.  

This alternative originates where EPNG’s South Mainline System connects to its Willcox Lateral, 

approximately 100 miles to the east of Sierrita’s preferred origination point.  EPNG’s Willcox Lateral is 

an existing dual pipeline lateral that runs from the South Mainline System near Willcox, Arizona south to 

the U.S.-Mexico border between Naco and Douglas, Arizona.  The existing Willcox Lateral consists of 

dual pipelines, which are 16 and 20 inches in diameter and, as such, they do not have sufficient capacity 

to meet the volumes required by the Project.  Therefore, Sierrita would be required to replace one or both 

of the existing lines with larger diameter lines, or construct a new 36-inch-diameter pipeline adjacent to 

the existing lines to meet the volume objective.  Sierrita also would be required to construct a new 

compressor station near the alternative starting point to meet the volume objective, resulting in a new 

permanent stationary source of air and noise emissions.  In order to meet the stated delivery location 

objective, the alternative requires construction of about 107 miles of new pipeline from Naco to the 

termination point near Sasabe.  Figure 3.5.4-1 illustrates the location of the Willcox Lateral Route 

Alternative.  Table 3.5.4-1 compares the prominent environmental factors of this route alternative to the 

proposed route. 
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TABLE 3.5.4-1 
 

Comparison of the Willcox Lateral Route Alternative to the Proposed Route 

Environmental Factor 
Willcox Lateral 

Route Alternative 
Willcox Lateral Alternative 

Delivery Point Proposed Route 

Total Length (miles) 171.4 63.5 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 93.6 63.5 20.9 

Greenfield Right-of-Way (miles) 77.8 0.0 40.0 

Ownership    

Federal Ownership (miles) 60.0 2.3 0.0 

State Ownership (miles) 39.6 29.6 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 0.0 0.0 0.0 

Private Ownership (miles) 60.4 31.6 7.7 

Other 11.4 0.0 0.0 

Special Interest Areas    

Air Force Range (miles) 0.0 0.0 0.0 

National Wildlife Refuge (miles) 6.3 0.0 0.0 

National Forest (miles) 52.7 0.0 0.0 

National Monument (miles) 0.0 0.0 0.0 

National Memorial (miles) 4.1 0.0 0.0 

National Conservation Area (miles) 2.1 0.0 0.0 

Wilderness Areas (miles) 4.5 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 0.0 

Recreational Trails (number) 1 0 7 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

32 24 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 9.4 0.0 6.4 

No. Mexican Gartersnake Prop. Critical Habitat (miles) 6.5 0.0 0.0 

Mexican Spotted Owl Designated Critical Habitat 
(miles) 

18.4 0.0 0.0 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 352 51 207 

Perennial Waterbodies (number) 3 0 0 

Intermittent and Ephemeral Waterbodies (number) 344 51 206 

Artificial Waterways (number) 5 0 1 

Sensitive Waterbodies (number) 2 0 0 

Wetlands (miles) 0.7 0.1 0.0 

Geologic Hazards    

Faults (number) 1 1 0 

Vulnerable to Subsidence (miles) 1.3 0.0 22.0 

Constructability    

Road/Railroad Crossings (number) 99 30 25 

Shallow Bedrock/Potential Blasting (miles) 37.7 1.0 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

27.4 19.5 3.6 

Farmland of Unique Importance (miles) 2.2 2.2 0.0 
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The total length of the Willcox Lateral Route Alternative is 171.4 miles.  The alternative crosses 

fewer recreational trails and areas vulnerable to subsidence.  However, the alternative is substantially 

longer than the proposed route, requires construction of a new compressor station, and crosses more 

greenfield land, private land, national wildlife refuge land (BANWR), national forest land (Coronado 

National Forest), national memorial land (Coronado National Memorial), national conservation areas (San 

Pedro Riparian National Conservation Area), wilderness areas (Pajarita Wilderness Area), designated 

jaguar and proposed northern Mexican gartersnake critical habitat, Mexican spotted owl designated 

critical habitat, waterbodies (including ephemeral washes), geologic faults, roads/railroads, shallow 

bedrock, potential prime farmland, and farmland of unique importance.  It also crosses counties where 

more federally proposed or listed species are known to occur. 

Although the Willcox Lateral Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that constructing the route alternative is not 

economically feasible because it adds approximately $396 million to the total Project cost.  Further, we 

determined that, based on the fact that the increased pipeline mileage generally translates into greater 

environmental impact, the alternative does not convey an environmental advantage over the proposed 

pipeline route.  The alternative route is also subject to an Appropriateness Determination review by the 

FWS and requires approval from the USDA for U.S. Forest Service lands.  For these reasons, we do not 

recommend that this alternative be incorporated into the proposed Project. 

Willcox Lateral Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 

determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Willcox Lateral Route Alternative at the U.S.-Mexico 

border between Naco and Douglas.  Table 3.5.4-1 compares the prominent environmental factors of 

terminating the route alternative between Naco and Douglas to the proposed route. 

Terminating the route alternative between Naco and Douglas results in an alternative with a total 

length of about 63.5 miles.  This alternative is slightly longer than the proposed route, but is collocated 

with other facilities along its entire route.  It also crosses fewer recreational trails, waterbodies (including 

ephemeral washes), areas vulnerable to subsidence, and shallow bedrock.  However, the alternative 

crosses more private land, wetlands, geologic faults, roads/railroads, potential prime farmland, and 

farmland of unique importance.  It also crosses counties where more federally proposed or listed species 

are known to occur.  On balance, we determined that the route alternative would result in less 

environmental impacts when compared to the proposed route because the route alternative would be 

constructed within or adjacent to an existing right-of-way, and potential impacts on sensitive resources 

would be reduced in a manner similar to that described above and in section 4.  Notwithstanding, we do 

not recommend this alternative because alternative delivery points do not meet the stated objectives of the 

Project. 

3.5.5 Yuma Lateral Route Alternative 

Route Alternative 

The Yuma Lateral Route Alternative was analyzed as a possible alternative for transporting gas 

from EPNG’s existing system near Yuma to the U.S.-Mexico border near Sasabe to avoid the Altar 

Valley to the extent practicable.   
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The Yuma Lateral Route Alternative originates at a different location than the proposed route.  

The alternative originates where EPNG’s South Mainline System connects to its Yuma Lateral, 

approximately 200 miles to the west of Sierrita’s preferred origination point.  EPNG’s Yuma Lateral is an 

existing pipeline lateral that runs from the South Mainline System near Quartzite, Arizona south to Yuma, 

Arizona.  The existing Yuma Lateral consists of a single pipeline of varying diameter up to 16 inches and, 

as such, it does not have sufficient capacity to meet the volumes required by the Project.  Therefore, 

Sierrita would be required to replace the existing pipeline with a larger diameter line, or construct a new 

36-inch-diameter pipeline adjacent to the existing line to meet the volume objective.  Sierrita also would 

be required to construct a new compressor station near the alternative starting point to meet the volume 

objective.  In order to meet the stated delivery location objective, the alternative requires construction of 

about 207 miles of new pipeline from Yuma to the termination point near Sasabe.  Figure 3.5.5-1 

illustrates the location of the Yuma Lateral Route Alternative.  Table 3.5.5-1 compares the prominent 

environmental factors of this route alternative to the proposed route. 

The total length of the Yuma Lateral Route Alternative is 265.3 miles.  This alternative crosses 

fewer recreational trails, less jaguar designated critical habitat, and fewer areas vulnerable to subsidence.  

However, the alternative is substantially longer than the proposed route, requires construction of a new 

compressor station, and crosses more greenfield land, tribal land (Tohono O’odham Indian Reservation, 

which requires the Tohono O’odham Nation’s approval), private land, air force range land (Barry M. 

Goldwater Air Force Range), national wildlife refuge land (Cabeza Prieta National Wildlife Refuge), 

national monument land (Organ Pipe Cactus National Monument), waterbodies (including ephemeral 

washes), wetlands, geologic faults, roads/railroads, shallow bedrock, potential prime farmland, and 

farmland of unique importance.    It also crosses counties where more federally proposed or listed species 

are known to occur. 

Although the Yuma Lateral Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that constructing the route alternative is not 

economically feasible because it adds approximately $719 million to the total Project cost.  Further, we 

determined that, based on the fact that increased pipeline mileage generally translates into greater 

environmental impact, the alternative does not convey an environmental advantage over the proposed 

pipeline route.  The alternative route also is subject to an Appropriateness Determination review by the 

FWS.  For these reasons, we do not recommend that this alternative be incorporated into the proposed 

Project. 

Yuma Lateral Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 

determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Yuma Lateral Route Alternative at the U.S.-Mexico 

border at Lukeville.  Table 3.5.5-1 compares the prominent environmental factors of terminating the route 

alternative at Lukeville to the proposed route. 

 

 

  



Mexico

Sonoran Desert 
National Monument

Picacho Peak 
State Park

BLM

BLM

Buenos Aires
National

Wildlife Refuge

Barry M
Goldwater

Airforce Range

Organ Pipe
Cactus National

Monument

Gila

Gila
Gila

Gila

La Paz

Maricopa

Maricopa

Mohave

Pima

Pinal

Santa
Cruz

Yavapai

Yuma

Tohono
Oodham Indian

Reservation

Cabeza Prieta
National

Wildlife Refuge

Luke Air
Force Base

Williams Air
Force Base

(Closed)

Buckeye
National Guard
Target Range

Florence
Military

Reservation

Yuma
Proving
Ground

Apache
LakeCanyon

Lake

Imperial
Reservoir

Theodore
Roosevelt

Lake
Fort McDowell

Indian
Reservation

Gila
River Indian
ReservationMaricopa

Indian
Reservation

Salt River
Indian

Reservation

Tonto
National
Forest

Kofa National
Wildlife
Refuge

BLM

Baboquivari
Peak

Wilderness

Big Horn
Mountains
Wilderness

Coyote
Mountains
Wilderness

Eagletail
Mountains
Wilderness

New Water
Mountains
Wilderness

North Maricopa
Mountains
Wilderness

Sierra
Estrella

Wilderness

Signal
Mountain

Wilderness

South Maricopa
Mountains
Wilderness

Table Top
Wilderness

Woolsey Peak
Wilderness

Four Peaks
Wilderness

Superstition
Wilderness

Imperial
Refuge

Wilderness

Kofa
Wilderness

Saguaro
Wilderness

Arizona

0 15 30
Miles

Figure 3.5.5-1
Sierrita Pipeline Project

Yuma Lateral Route Alternative

D
at

e:
 (2

/2
7/

20
14

)  
   

   
So

ur
ce

: Z
:\C

lie
nt

s\
E

_H
\E

lP
as

o\
Sa

sa
be

\A
rc

G
IS

\2
01

4\
02

\F
in

al
_E

IS
\E

lP
as

o_
S

ie
rri

ta
_A

lts
_F

ig
ur

e_
3.

5.
5-

1.
m

xd

Proposed Pipeline

Yuma Lateral 
Route Alternative

Alternative Delivery Point 

Existing Utility

3-24Alternatives



 3-25 Alternatives 

TABLE 3.5.5-1 
 

Comparison of the Yuma Lateral Route Alternative to the Proposed Route 

Environmental Factor 
Yuma Lateral Route 

Alternative 
Yuma Lateral Alternative 

Delivery Point Proposed Route 

Total Length (miles) 265.3 193.9 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 151.8 151.8 20.9 

Greenfield Right-of-Way (miles) 112.4 42.1 40.0 

Ownership    

Federal Ownership (miles) 161.9 153.7 0.0 

State Ownership (miles) 3.8 3.6 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 61.8 0.0 0.0 

Private Ownership (miles) 34.1 34.1 7.7 

Other 2.5 2.5 0.0 

Special Interest Areas    

Air Force Range (miles) 36.1 36.1 0.0 

National Wildlife Refuge (miles) 17.7 17.7 0.0 

National Forest (miles) 0.0 0.0 0.0 

National Monument (miles) 35.2 33.0 0.0 

National Memorial (miles) 0.0 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 0.0 

Recreational Trails (number) 1 1 7 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

21 21 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 4.8 0.0 6.4 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 367 236 207 

Perennial Waterbodies (number) 0 0 0 

Intermittent and Ephemeral Waterbodies 
(number) 

339 209 206 

Artificial Waterways (number) 28 27 1 

Sensitive Waterbodies (number) 4 3 0 

Wetlands (miles) 1.3 1.3 0.0 

Geologic Hazards    

Faults (number) 3 1 0 

Vulnerable to Subsidence (miles) 10.0 10.0 22.0 

Constructability    

Road/Railroad Crossings (number) 187 132 25 

Shallow Bedrock/Potential Blasting (miles) 18.7 2.8 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

20.6 15.7 3.6 

Farmland of Unique Importance (miles) 26.5 16.8 0.0 
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Terminating the route alternative at Lukeville results in an alternative with a total length of about 

193.9 miles.  The alternative crosses fewer recreational trails, less jaguar designated critical habitat, fewer 

areas vulnerable to subsidence, and less shallow bedrock.  However, this alternative is substantially 

longer than the proposed route, and crosses more greenfield land, private land, air force range land (Barry 

M. Goldwater Air Force Range), national wildlife refuge land (Cabeza Prieta National Wildlife Refuge), 

national monument land (Organ Pipe Cactus National Monument), waterbodies (including ephemeral 

washes), wetlands, geologic faults, roads/railroads, potential prime farmland, and farmland of unique 

importance.  It also crosses counties where more federally proposed or listed species are known to occur.  

On balance, the route alternative does not convey a significant environmental advantage over the 

proposed route.  For this reason and because alternative delivery points do not meet the stated objectives 

of the Project, we do not recommend this alternative. 

3.5.6 Tohono O’odham Route Alternative 

Route Alternative 

The Tohono O’odham Route Alternative was analyzed as a possible alternative for transporting 

gas from EPNG’s existing system west of Tucson to the U.S.-Mexico border near Sasabe to avoid the 

Altar Valley to the extent practicable.   

The Tohono O’odham Route Alternative originates at a different location than the proposed route.  

This alternative originates on EPNG’s South Mainline System near Marana, Arizona, approximately 15 

miles to the northwest of Sierrita’s preferred origination point.  The Tohono O’odham Route Alternative 

largely avoids the Altar Valley by routing the new 36-inch-diameter pipeline from the origination point, 

through the Aguirre and Baboquivari valleys on the eastern part of the Tohono O’odham Indian 

Reservation, to the U.S.-Mexico border and the preferred delivery point near Sasabe.  Sierrita also would 

be required to construct a new compressor station near the alternative starting point to meet the volume 

objective.  Figure 3.5.6-1 illustrates the location of the Tohono O’odham Route Alternative.  Table 3.5.6-

1 compares the prominent environmental factors of this route alternative to the proposed route. 

The total length of the Tohono O’odham Route Alternative is 86.8 miles.  The alternative crosses 

fewer recreational trails, less jaguar designated critical habitat, and fewer waterbodies (including 

ephemeral washes) and areas vulnerable to subsidence.  However, the alternative is longer than the 

proposed route, requires construction of a new compressor station, and crosses more greenfield land, 

tribal land (Tohono O’odham Indian Reservation), national monument land (Ironwood Forest National 

Monument), geologic faults, roads/railroads, shallow bedrock, potential prime farmland, and farmland of 

unique importance.  As mentioned in section 3.5.5, crossing the Tohono O’odham Indian Reservation 

would be subject to approval by the Tohono O’odham Nation. 

Although the Tohono O’odham Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that constructing the route alternative is not 

economically feasible because it adds approximately $107 million to the total Project cost.  Further, we 

determined that, based on the fact that the increased pipeline mileage generally translates into greater 

environmental impact, the alternative does not convey a significant environmental advantage over the 

proposed pipeline route.  Therefore, we do not recommend that this alternative be incorporated into the 

proposed Project.   
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TABLE 3.5.6-1 
 

Comparison of the Tohono O’odham Route Alternative to the Proposed Route 

Environmental Factor 
Tohono O’odham 
Route Alternative 

Tohono O’odham 
Alternative Delivery Point Proposed Route 

Total Length (miles) 86.8 74.3 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 40.4 40.4 20.9 

Greenfield Right-of-Way (miles) 45.6 33.9 40.0 

Ownership    

Federal Ownership (miles) 0.0 0.0 0.0 

State Ownership (miles) 1.7 0.0 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 76.1 66.9 0.0 

Private Ownership (miles) 8.0 7.4 7.7 

Other 0.1 0.0 0.0 

Special Interest Areas    

Air Force Range (miles) 0.0 0.0 0.0 

National Wildlife Refuge (miles) 0.0 0.0 0.0 

National Forest (miles) 0.0 0.0 0.0 

National Monument (miles) 3.0 3.0 0.0 

National Memorial (miles) 0.0 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 0.0 

Recreational Trails (number) 0 0 7 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

19 19 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 5.6 0.7 6.4 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 177 157 207 

Perennial Waterbodies (number) 0 0 0 

Intermittent and Ephemeral Waterbodies 
(number) 

175 155 206 

Artificial Waterways (number) 2 2 1 

Sensitive Waterbodies (number) 0 0 0 

Wetlands (miles) 0.0 0.0 0.0 

Geologic Hazards    

Faults (number) 6 4 0 

Vulnerable to Subsidence (miles) 0.0 0.0 22.0 

Constructability    

Road/Railroad Crossings (number) 115 98 25 

Shallow Bedrock/Potential Blasting (miles) 11.8 7.5 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

33.6 27.6 3.6 

Farmland of Unique Importance (miles) 5.3 5.0 0.0 

 

Tohono O’odham Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 
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determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Tohono O’odham Route Alternative at the U.S.-Mexico 

border about 12 miles east of Sasabe.  Table 3.5.6-1 compares the prominent environmental factors of 

terminating the route alternative 12 miles east of Sasabe to the proposed route. 

Terminating the route alternative 12 miles east of Sasabe results in an alternative with a total 

length of about 74.3 miles.  The alternative involves less greenfield construction, less private land, fewer 

recreational trails, less jaguar designated critical habitat, fewer waterbodies (including ephemeral washes), 

and fewer areas vulnerable to subsidence.  However, the alternative is longer than the proposed route and 

crosses more tribal land (Tohono O’odham Indian Reservation), national monument land (Ironwood 

Forest National Monument), geologic faults, roads/railroads, shallow bedrock, potential prime farmland, 

and farmland of unique importance.  On balance, the route alternative does not convey a significant 

environmental advantage over the proposed route.  For this reason and because alternative delivery points 

do not meet the stated objectives of the Project, we do not recommend this alternative be incorporated 

into the proposed Project. 

3.5.7 Lukeville East Route Alternative 

Route Alternative 

The Lukeville East Route Alternative was analyzed as a possible alternative for transporting gas 

from EPNG’s existing system near Phoenix to the U.S.-Mexico border near Sasabe.  We received a 

number of comments during scoping asking that the Project avoid the Altar Valley to the extent 

practicable, and that a route such as the Lukeville East Route Alternative be considered. 

The Lukeville East Route Alternative originates at a different location than the proposed route.  

The alternative originates near Casa Grande, Arizona, approximately 55 miles to the northwest of 

Sierrita’s preferred origination point.  The Lukeville East Route Alternative avoids the Altar Valley by 

routing the new 36-inch-diameter pipeline from the origination point, through the Table Top Valley and 

Valley of the Ajo to the U.S.-Mexico border and the preferred delivery point near Sasabe.  Sierrita also 

would be required to construct a new compressor station near the alternative starting point to meet the 

volume objective.  Figure 3.5.7-1 illustrates the location of the Lukeville East Route Alternative.  Table 

3.5.7-1 compares the prominent environmental factors of this route alternative to the proposed route. 

The total length of the Lukeville East Route Alternative is 185.5 miles.  The alternative crosses 

less private land, fewer recreational trails, less jaguar designated critical habitat, and fewer areas 

vulnerable to subsidence.  However, the alternative is substantially longer than the proposed route, 

requires construction of a new compressor station, and crosses more greenfield land, tribal land (Tohono 

O’odham Indian Reservation, which requires the Tohono O’odham Nation’s approval), national 

monument land (Organ Pipe Cactus National Monument), nonattainment areas (the Ajo, Arizona PM10 

nonattainment area), waterbodies (including ephemeral washes), geologic faults, roads/railroads, shallow 

bedrock, potential prime farmland, and farmland of unique importance. It also crosses counties where 

more federally proposed or listed species are known to occur. 
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TABLE 3.5.7-1 
 

Comparison of the Lukeville East Route Alternative to the Proposed Route 

Environmental Factor 
Lukeville East 

Route Alternative 
Lukeville East Alternative 

Delivery Point Proposed Route 

Total Length (miles) 185.5 102.1 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 38.6 31.1 20.9 

Greenfield Right-of-Way (miles) 146.9 71.0 40.0 

Ownership    

Federal Ownership (miles) 61.9 48.9 0.0 

State Ownership (miles) 3.9 1.5 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 114.1 52.4 0.0 

Private Ownership (miles) 5.6 4.6 7.7 

Other 0.0 0.0 0.0 

Special Interest Areas    

Air Force Range (miles) 0.0 0.0 0.0 

National Wildlife Refuge (miles) 0.0 0.0 0.0 

National Forest (miles) 0.0 0.0 0.0 

National Monument (miles) 34.8 21.8 0.0 

National Memorial (miles) 0.0 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 0.0 

Recreational Trails (number) 0 0 7 

Nonattainment Areas (miles) 10.6 10.6 0.0 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

26 26 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 6.3 0.0 6.4 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 294 152 207 

Perennial Waterbodies (number) 1 1 0 

Intermittent and Ephemeral Waterbodies 
(number) 

282 147 206 

Artificial Waterways (number) 11 4 1 

Sensitive Waterbodies (number) 0 0 0 

Wetlands (miles)a 0.0 0.0 0.0 

Geologic Hazards    

Faults (number) 5 1 0 

Vulnerable to Subsidence (miles) 11.0 11.0 22.0 

Constructability    

Road/Railroad Crossings (number) 117 78 27 

Shallow Bedrock/Potential Blasting (miles) 24.6 9.1 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

42.4 22.7 3.6 

Farmland of Unique Importance (miles) 11.9 3.3 0.0 

____________________ 
a  About 52.4 miles of the Lukeville East Route  Alternative do not have digital NWI coverage 
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Although the Lukeville East Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that constructing the route alternative is not 

economically feasible because it adds approximately $164 million to the total Project cost.  Further, we 

determined that, based on the fact that the increased pipeline mileage generally translates into greater 

environmental impact, the alternative does not convey a significant environmental advantage over the 

proposed pipeline route.  Therefore, we do not recommend that this alternative be incorporated into the 

proposed Project. 

Lukeville East Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 

determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Lukeville East Route Alternative at the U.S.-Mexico 

border at Lukeville.  Table 3.5.7-1 compares the prominent environmental factors of terminating the route 

alternative at Lukeville to the proposed route. 

Terminating the route alternative at Lukeville results in an alternative with a total length of about 

102.1 miles.  This alternative crosses less private land, fewer recreational trails, less jaguar designated 

critical habitat, fewer waterbodies (including ephemeral washes), and fewer areas vulnerable to 

subsidence.  However, the alternative is substantially longer than the proposed route and crosses more 

greenfield land, tribal land (Tohono O’odham Indian Reservation, which requires the Tohono O’odham 

Nation’s approval), national monument land (Organ Pipe Cactus National Monument), nonattainment 

areas (the Ajo, Arizona nonattainment area), geologic faults, roads/railroads, shallow bedrock, potential 

prime farmland, and farmland of unique importance.  It also crosses counties where more federally 

proposed or listed species are known to occur.  On balance, this route alternative does not convey a 

significant environmental advantage over the proposed route.  For this reason and because alternative 

delivery points do not meet the stated objectives of the Project, we do not recommend this alternative be 

incorporated into the proposed Project. 

3.5.8 Lukeville West Route Alternative 

Route Alternative 

The Lukeville West Route Alternative was analyzed as a possible alternative for transporting gas 

from EPNG’s existing system near Phoenix to the U.S.-Mexico border near Sasabe.  We received a 

number of comments during scoping asking that the Project avoid the Altar Valley to the extent 

practicable, and that a route such as the Lukeville West Route Alternative be considered. 

The Lukeville West Route Alternative originates at a different location than the proposed route.  

The alternative originates southwest of Phoenix, approximately 111 miles to the northwest of Sierrita’s 

preferred origination point.  The Lukeville West Route Alternative avoids the Altar Valley by routing the 

new 36-inch-diameter pipeline from the origination point, through the Arlington Valley and Valley of the 

Ajo to the U.S.-Mexico border and the preferred delivery point near Sasabe.  Sierrita also would be 

required to construct a new compressor station near the alternative starting point to meet the volume 

objective.  Figure 3.5.8-1 illustrates the location of the Lukeville West Route Alternative.  Table 3.5.8-1 

compares the prominent environmental factors of this route alternative to the proposed route. 
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TABLE 3.5.8-1 
 

Comparison of the Lukeville West Route Alternative to the Proposed Route 

Environmental Factor 
Lukeville West 

Route Alternative 
Lukeville West Alternative 

Delivery Point Proposed Route 

Total Length (miles) 177.9 99.9 60.9 

Collocation    

Parallel to Existing Right-of-Way (miles) 34.6 27.2 20.9 

Greenfield Right-of-Way (miles) 143.3 72.7 40.0 

Ownership    

Federal Ownership (miles) 88.9 75.9 0.0 

State Ownership (miles) 12.6 10.2 52.1 

County Ownership (miles) 0.0 0.0 1.1 

Tribal Ownership (miles) 61.7 0.0 0.0 

Private Ownership (miles) 13.2 12.3 7.7 

Other 1.5 1.5 0.0 

Special Interest Areas    

Air Force Range (miles) 34.6 34.6 0.0 

National Wildlife Refuge (miles) 0.0 0.0 0.0 

National Forest (miles) 0.0 0.0 0.0 

National Monument (miles) 34.8 21.8 0.0 

National Memorial (miles) 0.0 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 0.0 

Recreational Trails (number) 1 1 7 

Nonattainment Areas (miles) 10.6 10.6 0.0 

Federally Proposed or Listed Species Known to Occur in 
Counties Crossed (number) 

23 23 19 

Critical Habitat    

Jaguar Designated Critical Habitat (miles) 6.3 0.0 6.4 

Surface Waters, Wetlands & Flood Zones    

Total Waterbody Crossings (number) 526 384 207 

Perennial Waterbodies (number) 0 0 0 

Intermittent and Ephemeral Waterbodies 
(number) 

499 364 206 

Artificial Waterways (number) 27 20 1 

Sensitive Waterbodies (number) 0 0 0 

Wetlands (miles) 0.2 0.2 0.0 

Geologic Hazards    

Faults (number) 4 0 0 

Vulnerable to Subsidence (miles) 5.3 5.3 22.0 

Constructability    

Road/Railroad Crossings (number) 152 113 27 

Shallow Bedrock/Potential Blasting (miles) 21.1 5.6 6.3 

Prime Farmland    

Potential Prime Farmland (if irrigated and/or flood 
protected) (miles) 

23.7 3.7 3.6 

Farmland of Unique Importance (miles) 12.3 3.8 0.0 

 

  



 3-35 Alternatives 

The total length of the Lukeville West Route Alternative is 177.9 miles.  The alternative crosses 

less jaguar designated critical habitat, fewer recreational trails, and fewer areas vulnerable to subsidence.  

However, the alternative is substantially longer than the proposed route, requires construction of a new 

compressor station, involves more greenfield construction, and crosses more private land, tribal land 

(Tohono O’odham Indian Reservation, which requires the Tohono O’odham Nation’s approval), air force 

range land (Barry M. Goldwater Air Force Range), national monument land (Organ Pipe Cactus National 

Monument), nonattainment areas (the Ajo, Arizona nonattainment area), waterbodies (including 

ephemeral washes), wetlands, roads/railroads, geologic faults, shallow bedrock, potential prime farmland, 

and farmland of unique importance. It also crosses counties where more federally proposed or listed 

species are known to occur. 

Although the Lukeville West Route Alternative meets the Project objective (by being routed to 

Sasabe, Arizona) and is technically feasible, Sierrita stated that constructing the route alternative is not 

economically feasible because it adds approximately $715 million to the total Project cost.  Further, we 

determined that, based on the fact that the increased pipeline mileage generally translates into greater 

environmental impact, the alternative does not convey a significant environmental advantage over the 

proposed pipeline route.  Therefore, we do not recommend that this alternative be incorporated into the 

proposed Project. 

Lukeville West Alternative Delivery Point 

We received numerous comments on the draft EIS asking that alternative delivery points in the 

United States be evaluated for the Project.  We reiterate that alternative delivery points already have been 

determined to be not viable because they do not meet the stated objectives of the Project.  

Notwithstanding, we evaluated terminating the Lukeville West Route Alternative at the U.S.-Mexico 

border at Lukeville.  Table 3.5.8-1 compares the prominent environmental factors of terminating the route 

alternative at Lukeville to the proposed route. 

Terminating the route alternative at Lukeville results in an alternative with a total length of about 

99.9 miles.  The alternative crosses less jaguar designated critical habitat, fewer recreational trails, areas 

vulnerable to subsidence, and shallow bedrock.  However, the alternative is substantially longer than the 

proposed route, requires construction of a new compressor station, would involve more greenfield 

construction, and crosses more private land, air force range land (Barry M. Goldwater Air Force Range), 

national monument land (Organ Pipe Cactus National Monument), nonattainment areas (the Ajo, Arizona 

nonattainment area), waterbodies (including ephemeral washes), wetlands, roads/railroads, potential 

prime farmland, and farmland of unique importance.  It also crosses counties where more federally 

proposed or listed species are known to occur.  On balance, the route alternative does not convey a 

significant environmental advantage over the proposed route.  For this reason and because alternative 

delivery points do not meet the stated objectives of the Project, we do not recommend this alternative. 

3.5.9 Major Route Alternatives Conclusions 

All of the alternatives discussed above, with the exception of the East Route Alternative, begin at 

a different tie-in point to EPNG’s existing system.  These routes follow a general route southward to the 

U.S.-Mexico border from their origination point and reach the border in the general area of Sasabe, where 

Mexico has stated its receipt point for the gas would be located.  These alternative routes result in 

substantially greater mileage, which translates into a greater environmental impact.  Further, they do not 

convey any type of significant environmental advantage compared to the proposed route.  Most of the 

alternative routes cross additional federal lands, such as National Forest Service lands, National 

Monuments, National Wildlife Refuges, Wilderness Areas, National Memorials, and tribal lands.  The 

federal and tribal lands each present additional challenges, such as being consistent with the purpose and 
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mission that the federal land was designated for, approval by Congress for use of some federal lands (e.g., 

National Park Service [NPS]), and/or tribal approval, and there is no guarantee that any of these routes 

would even be permittable at the federal level.  Therefore, on the basis of the substantial amount of 

environmental impact expected from the increase in pipeline mileage, and possible federal and tribal land 

permitting and ownership conflicts, none of these alternatives are recommended.  None of these 

alternatives offer a substantial environmental advantage over the proposed route without transferring 

likely greater impacts from one area or group of landowners to another. 

Of the alternative delivery points in the United States, the Nogales West and Willcox Lateral 

Alternative Delivery Points result in less environmental impacts when compared to the proposed route.  

The remaining routes do not convey a significant environmental advantage when compared to the 

proposed route.  However, as noted above and throughout section 3.5, recommendation of a different 

delivery point (i.e., a different market) would not meet the stated objectives of Sierrita’s Project.  

Therefore, we do not recommend these alternative delivery point alternatives.   

3.6 ROUTE VARIATIONS 

Route variations differ from route alternatives in that they are typically shorter in length and do 

not deviate as far from the proposed route as route alternatives.  Route variations generally are identified 

to resolve or reduce construction impacts on localized, specific resources such as cultural resource sites, 

wetlands, recreational lands, residences, landowner requests, and terrain conditions.  Because route 

variations are identified in response to specific localized concerns and are often the result of landowner 

comments, they may not always clearly display an environmental advantage other than reducing or 

avoiding an impact on a specific feature.  We considered a variety of factors in evaluating route variations, 

including length, land requirements, the number of landowners affected, and potential for reducing or 

minimizing resource impacts.   

Sierrita evaluated several minor route variations during its planning process to address concerns 

regarding illegal immigration and drug and human trafficking raised by stakeholders.  These route 

variations already have been adopted by Sierrita into its proposal and are analyzed as part of the proposed 

Project in section 4.0 of this EIS.    

Since issuance of the draft EIS, Sierrita adopted a route variation to address a landowner request 

to move the pipeline to a more favorable location and to avoid a water well on his/her property.  The route 

variation is located between MPs R35.2 and R36.4 and is east of the originally proposed route.  Because 

the route variation would address a landowner request, not shift impacts to a new or other landowner, and 

is environmentally acceptable, we agree with Sierrita’s adoption of the route variation.  This route 

variation is incorporated into Sierrita’s Project design and analyzed as part of the proposed Project in 

section 4.0 of this EIS and, thus, not discussed here.   

Additionally, two route variations were considered based on landowner requests: the Santa 

Margarita Route Variation, between approximate MPs R35.8 and 50.4, and the Sierra Vista Route 

Variation, between approximate MPs 52.5 and 56.5.  Both route variations are discussed and analyzed 

below.   

3.6.1 Santa Margarita Route Variation 

The Santa Margarita Route Variation is located east of proposed route MPs R35.8 and 50.4 and 

was considered at the request of a landowner in order to move the pipeline to the western border of the 

BANWR (see figure 3.6-1).    
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TABLE 3.6-1 
 

Comparison of the Santa Margarita Route Variation to the Proposed Route (MP R35.8 to MP 50.4) 

Environmental Factor  
Santa Margarita Route 

Variation Proposed Route 

Total Length (miles) 20.6 16.3 

Collocation   

Parallel to Existing Right-of-Way (miles) 5.7 0.5 

Greenfield Right-of-Way (miles) 14.9 15.8 

Ownership   

Federal Ownership (miles) 0.0 0.0 

State Ownership (miles) 20.1 16.2 

County Ownership (miles) 0.0 0.0 

Tribal Ownership (miles) 0.0 0.0 

Private Ownership (miles) 0.5 0.1 

Other 0.0 0.0 

Special Interest Areas   

Air Force Range (miles) 0.0 0.0 

National Wildlife Refuge (miles) 0.0 0.0 

National Forest (miles) 0.0 0.0 

National Monument (miles) 0.0 0.0 

National Memorial (miles) 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 

Recreational Trails (number) 0.0 0.0 

Riparian Habitat a 5.8 5.2 

Critical Habitat   

Jaguar Designated Critical Habitat (miles) 0.8 1.2 

Northern Mexican Gartersnake Proposed Critical Habitat (miles) 0.0 0.0 

Chiricahua Leopard Frog Designated Critical Habitat (miles) 0.0 0.0 

Surface Waters, Wetlands & Flood Zones   

Total Waterbody Crossings (number) 67 53 

Perennial Waterbodies (number) 0 0 

Intermittent and Ephemeral Waterbodies (number) 67 53 

Artificial Waterways (number) 0 0 

Sensitive Waterbodies (number) 0 0 

Wetlands (miles) 0.0 0.0 

Geologic Hazards   

Faults (number) 0.0 0.0 

Vulnerable to Subsidence (miles) 0.0 0.0 

Constructability   

Road/Railroad Crossings (number) 7 4 

Shallow Bedrock/Potential Blasting (miles) 0.0 0.0 

Prime Farmland   

Potential Prime Farmland (if irrigated and/or flood protected) (miles) 1.3 1.4 

Farmland of Unique Importance (miles) 0.0 0.0 

______________________ 
a Riparian habitat surveys were not conducted along the route variation.  Therefore, riparian habitat impacts were 

determined for both the proposed route and route variation using NRCS Ecological Site Descriptor data and assuming 
a 100-foot-wide construction right-of-way.   
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The landowner suggested in his comments that this route variation has already been surveyed by 

Sierrita.  Based on clarification from Sierrita, only a portion of the route variation has been civil surveyed 

or environmentally studied.  The landowner also suggested that Sierrita would have lower per-mile 

construction costs associated with the route variation.  Based on information from Sierrita, the route 

variation would not be easier or less expensive to construct, particularly because the construction of an 

additional 4 to 5 miles of pipeline results in greater costs in addition to greater environmental impact from 

the increased length and associated construction acreage.  Regardless of the landowner’s and Sierrita’s 

statements, we conducted an analysis of the route variation, referred to as the Santa Margarita Route 

Variation, as discussed below.  Table 3.6-1 compares the prominent environmental factors of the route 

variation to the proposed route.   

The total length of the Santa Margarita Route Variation is 20.6 miles.  This route variation 

crosses less jaguar designated critical habitat and greenfield land.  However, the alternative is 4.3 miles 

longer than the proposed route, which generally results in greater construction and operational land 

impacts, and crosses more private land, riparian habitat, waterbodies (including ephemeral washes), and 

roads/railroads.  We determined that this route variation does not convey a significant advantage over the 

proposed pipeline route and, because it is longer, would have greater land use impacts than the proposed 

route.  Therefore, we do not recommend that this route variation be incorporated into the proposed Project. 

3.6.2 Sierra Vista Route Variation 

The Sierra Vista Route Variation is located west of proposed route MPs 52.5 and 56.5 and was 

considered at the request of a landowner to avoid her property (see figure 3.6-2).  In comments received 

on the draft EIS, the landowner supplied clarification and indicated a preference for a route that does not 

cross her land, based on conservation efforts that have taken place and are ongoing on the Sierra Vista 

Ranch.  As result, we conducted a detailed analysis of the Sierra Vista Route Variation, as discussed 

below.  Table 3.6-2 compares the prominent environmental factors of the route variation to the proposed 

route. 

As a result of the longer length associated with the route variation (about 1.0 mile) compared to 

the proposed route, projected impacts on land use are greater for the route variation and equate to about 

81.0 acres for construction and 30.5 for operation.  There are no additional aboveground facilities or 

access roads required for the Sierra Vista Route Variation and, therefore, land uses would be allowed to 

return to pre-construction conditions similar to the proposed route.  Land use impacts would be limited to 

open land.  The route variation adds about 3.9 miles of private grazing lease area crossed compared to the 

proposed route, affecting 66.8 acres and 23.8 acres during construction and operation, respectively.  Also, 

Project-related impacts are shifted from private land to ASLD land; no new private landowners would be 

affected.   

Regarding federally proposed or listed species and critical habitat, and more specific to the total 

listed in table 3.6-1 as known to occur in Pima County, there are six ESA-listed species that have the 

potential to occur along the Sierra Vista Route Variation, including the jaguar, lesser long-nosed bat, 

Chiricahua leopard frog, masked bobwhite quail, Sonoran desert tortoise, and northern Mexican 

gartersnake, and designated critical habitat for jaguar and proposed critical habitat for the northern 

Mexican gartersnake.  
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TABLE 3.6-2 
 

Comparison of the Sierra Vista Route Variation to the Proposed Route (MP 52.5 to MP 56.5) 

Environmental Factor 
Sierra Vista Route 

Variation Proposed Route 

Total Length (miles) 5.0 4.0 

Collocation   

Parallel to Existing Right-of-Way (miles) 0.0 0.0 

Greenfield Right-of-Way (miles) 5.0 4.0 

Ownership   

Federal Ownership (miles) 0.0 0.0 

State Ownership (miles) 5.0 2.7 

County Ownership (miles) 0.0 0.0 

Tribal Ownership (miles) 0.0 0.0 

Private Ownership (miles) 0.0 1.3 

Other 0.0 0.0 

Special Interest Areas   

Air Force Range (miles) 0.0 0.0 

National Wildlife Refuge (miles) 0.0 0.0 

National Forest (miles) 0.0 0.0 

National Monument (miles) 0.0 0.0 

National Memorial (miles) 0.0 0.0 

National Conservation Area (miles) 0.0 0.0 

Wilderness Areas (miles) 0.0 0.0 

West-wide Energy Corridor (miles) 0.0 0.0 

Recreational Trails (number) 0 0 

Federally Proposed or Listed Species Known to Occur in Counties 
Crossed (number) 

19 19 

Critical Habitat   

Jaguar Designated Critical Habitat (miles) 4.1 3.2 

Other Species and Habitat   

Agave Species Plants (number) 333 241 

Saguaro Cactus (number) 24 5 

Riparian Habitat (acres) 1.8 5.2 

Surface Waters, Wetlands & Flood Zones   

Total Waterbody Crossings (number) 15 18 

Perennial Waterbodies (number) 0 0 

Intermittent and Ephemeral Waterbodies (number) 15 18 

Artificial Waterways (number) 0 0 

Sensitive Waterbodies (number) 0 0 

Wetlands (miles) 0.0 0.0 

Geologic Hazards   

Faults (number) 0 0 

Vulnerable to Subsidence (miles) 0.0 0.0 

Constructability   

Road/Railroad Crossings (number) 5 4 

Shallow Bedrock/Potential Blasting (miles) 4.7 3.7 

Prime Farmland   

Potential Prime Farmland (if irrigated and/or flood protected) (miles) 0.0 0.0 

Farmland of Unique Importance (miles) 0.0 0.0 
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Impacts on the jaguar associated with the Sierra Vista Route Variation are similar to those on the 

corresponding segment of the proposed route described in section 4.7.1.1.  The route variation crosses 

approximately 68.7 acres of jaguar designated critical habitat within Subunit 1b – Southern Baboquivari, 

which is approximately 20 acres more than the currently proposed route.  The route variation crosses 

about 1.8 acres of riparian habitat, which is about 3.4 acres less than the proposed route.  The route 

variation crosses more of Landscape Movement Corridor 19 (59.8 acres), which serves as the north-south 

linkage between the mountains, BANWR, and Mexico for several wildlife species, including the jaguar, 

than the currently proposed route (58.2 acres).   

Impacts on the lesser long-nosed bat are mainly associated with the removal of foraging species, 

which include saguaro cactus and Palmer’s agave.  According to Sierrita’s vegetation surveys, there are 

24 saguaro cacti, of which 6 are mature, and 333 agaves along the route variation.  This is approximately 

19 more saguaro and 92 more agaves than the corresponding segment of the proposed route. 

The Sierra Vista Route Variation crosses 15 ephemeral waterbodies and is within 1 mile of 11 

livestock tanks, which may serve as suitable habitat for both the Chiricahua leopard frog and the northern 

Mexican gartersnake.  This is less than the currently proposed route, which crosses 18 ephemeral 

waterbodies and is within the vicinity of 10 livestock tanks.  The variation is closer to the Palmas Tank 

and upstream of the McGraw Tank, but is more than 1 mile from two other small livestock tanks on the 

Sierra Vista Ranch.  Based on this information, impacts from the route variation and the currently 

proposed route are considered to be similar.     

Impacts on the masked bobwhite quail from the Sierra Vista Route Variation are considered 

similar to those of the proposed route (see section 4.7.1.4).  Although the route variation impacts more 

potentially suitable habitat (approximately 1 mile longer), the variation is located farther from the 

BANWR and known locations of quail, decreasing potential noise-related impacts on individuals in the 

Project area.  Also, the species is found primarily in grasslands, which the variation is generally located 

outside of and in rockier terrain.     

Impacts on the Sonoran desert tortoise resulting from the Sierrita Vista Route Variation are 

considered similar to those of the proposed route (see section 4.7.17).  However, habitat conditions may 

be more favorable for this species on the route variation, which consists of rockier terrain.   

We note that the acreage impacts would increase, as would a number of plants used by threatened 

and endangered species; however, we find that our determinations of effect for species consulted on with 

the FWS to comply with section 7 of the ESA (see section 4.7.1) would not change based on adoption of 

the Sierra Vista Route Variation.  Further, for all resources discussed above, Sierrita would be able to 

implement comparable conservation measures as the proposed action in order to reduce or mitigate 

impacts.  No new or additional state-sensitive species are affected by the route variation.   

The route variation is located in the steep side slopes of the foothills of the surrounding 

mountains whereas the proposed route is located in relatively level terrain.  As such, the route variation 

crosses 1.0 mile more of shallow bedrock, which may necessitate blasting, compared to the proposed 

route.   

Sierrita also conducted a cultural resources survey along the route variation.  The survey corridor 

was 300 feet wide and one new site, site AZ DD:6:116(ASM), was identified.  The site is a prehistoric 

artifact scatter with features, possibly affiliated with the Hohokam, from the Ceramic Period (A.D. 650 to 

1450).  However, the site is outside of the construction right-of-way associated with the variation and 

therefore would not be affected. 
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Based on comments from the landowner, she has entered into a program with the FWS and 

NRCS to control erosion, improve wetlands, and provide additional water for wildlife on the Sierra Vista 

Ranch.  More specifically, based on documentation provided by the landowner, she is compensated by the 

NRCS to implement and/or maintain specific conservation practices on their property as a result of their 

contract with the NRCS.  These activities include conducting prescribed burning; installing watering 

facilities; conducting upland wildlife habitat management; and conducting wetland enhancement activities.  

Additionally, based on documentation provided by the landowner, she is also compensated by the FWS’ 

Partners for Fish and Wildlife Program to conduct habitat improvement projects on their property such as 

renovating an existing stock tank and installing erosion control structures.  The currently proposed route 

on the Sierra Vista Ranch crosses one vegetation monitoring transect that is dedicated to active research 

and conservation efforts, and two additional transects are located within 24 to 123 feet of the proposed 

route (see table 4.4.2-1).  The landowner also stated she has partnered with the BANWR and the Arizona 

Fire District to establish a burn program to eradicate invasive plants on her property.  The route variation 

avoids the federally funded programs being conducted on the Sierra Vista Ranch. 

In summary, the total length of the Sierra Vista Route Variation is 5.0 miles.  The variation 

crosses ASLD land versus private land; no new private landowners are affected.  The variation crosses 

three fewer waterbodies (ephemeral washes) and less riparian habitat.  However, it results in greater 

impacts on land use than the proposed route; crosses more grazing lease area, jaguar designated critical 

habitat (about 1.6 acres), and roads/railroads; and affects more agave species plants and saguaro cacti 

based on biological surveys.  The route variation also crosses more shallow bedrock and is in relatively 

steeper and rougher foothill terrain, which may require blasting and result in additional long-term to 

permanent impacts.  

Overall, the route variation has some environmental advantages and some disadvantages.  We 

note that the environmental resource impacts associated with the route variation would be acceptable 

and/or could be mitigated.  However, based on the additional impacts associated with the Sierra Vista 

Route Variation, we do not find the route variation environmentally preferable to the proposed route.  

Further, we determined that this route variation does not convey a significant advantage over the proposed 

pipeline route.  Therefore, we do not recommend that the Sierra Vista Route Variation (MP 52.5 to MP 

56.5) be adopted as part of the Project. 

3.7 ABOVEGROUND FACILITY SITE ALTERNATIVES 

Sierrita constrained its search for tie-in and meter station sites to locations near the intersection of 

the proposed Project and associated interconnects where it would receive and deliver natural gas (EPNG’s 

existing South Mainline System and IENova’s planned Sásabe-Guaymas Pipeline, respectively).  

Similarly, the locations of MLVs are linked to the location of the proposed pipeline.  The locations of 

MLVs along the Project route are based on DOT safety regulations that specify the maximum distance 

between sectionalizing MLVs.  These regulations also require that MLVs be located in readily accessible 

areas.  Although the specific location of any one MLV may be adjusted slightly, it cannot be eliminated or 

moved significantly.  All proposed pig launchers/receivers would be collocated with meter stations or 

MLV sites proposed as part of this Project.   

We conclude that Sierrita’s proposed aboveground facility sites are environmentally acceptable 

based, in part, on the commitments in Sierrita’s application and supplemental filings and our independent 

evaluation.  Further, we did not receive comments regarding the location of aboveground facilities during 

scoping and we did not identify any specific environmental issues associated with the proposed sites to 

warrant an alternative analysis.  
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4.0 ENVIRONMENTAL ANALYSIS 

The environmental consequences of constructing and operating the Project would vary in duration 

and significance.  Four levels of impact duration were considered:  temporary, short-term, long-term, and 

permanent.  Temporary impacts generally occur during construction, with the resources returning to pre-

construction conditions almost immediately afterward.  Short-term impacts would continue for 

approximately 3 years following construction.  Impacts were considered long-term if the resources would 

require more than 3 years to recover, but would be expected to recover during the life of the proposed 

Project.  Permanent impacts would occur as a result of activities that modify resources to the extent that 

they would not return to pre-construction conditions within 50 years, such as clearing of old growth forest 

or conversion of land to an aboveground facility site.  We considered an impact to be significant if it 

would result in a substantial adverse change in the physical environment.  Cumulative impacts are 

discussed in section 4.14. 

In this section, we discuss the affected environment, general construction and operational 

impacts, and proposed mitigation for each resource.  Generally, we begin our discussion of potential 

impacts for a given resource with what could happen in the absence of appropriate construction 

techniques or conservation measures to address environmental impacts on or effects to resources.  Our 

discussion then focuses on what we anticipate the impacts to be, given the Project-specific conditions and 

measures that would address environmental concerns, including measures proposed by Sierrita, those 

required by other agency or permitting or regulation, and our additional recommendations.  The additional 

measures that we have identified appear as a bulleted paragraph and in boldface type in the text.  We are 

recommending that these measures be included as specific conditions to any authorization that the 

Commission may issue to Sierrita for the Project (see also section 5.2 of this EIS).  

Conclusions in this EIS are based on our analysis of environmental impacts and the following 

assumptions: 

 Sierrita would comply with all applicable laws and regulations; 

 the proposed facilities would be constructed as described in section 2.0 of this EIS;  

 Sierrita would implement the mitigation measures identified in its application and 

supplemental filings to the FERC; and 

 Sierrita would implement our recommendations as described throughout this EIS and 

summarized in section 5.2. 

4.1 GEOLOGY 

4.1.1 Geologic Setting 

The Project would be located within the southern portion of the Basin and Range physiographic 

province, a geologic region characterized by broad valleys separated by isolated mountains and mountain 

ranges (AMEC, 2012).  This region incurred large-scale detachment faulting and subsidence in the mid-

Tertiary period (ca. 32 to 20 million years ago) followed by sediment accumulation in the ancestral 

basins.  Basin and range faulting occurred from 13 to 5 million years ago where the basins were 

downdropped and mountains remained as upthrown fault blocks.  Many of these basins are deep, 

containing up to 8,000 feet of sediment infill.  
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The pipeline would pass through parts of two basins, the Avra Valley and Altar Valley, and 

would encroach on the base of the Baboquivari Mountains and Pozo Verde Mountains at two locations.  

The beginning point of the pipeline (MP 0.0) would be in the eastern part of the southern Avra Valley, 

approximately 2 miles east of the Tucson Mountains.  Continuing south, the Project would pass from the 

Avra Valley to the Altar Valley.  The transition point between the two basins is indistinct and occurs in 

the general vicinity of MP 11.  Near the southern end of the Project, the route would encroach on the 

eastern base of the Baboquivari Mountains in the vicinity of MP 39 and on the eastern base of the Pozo 

Verde Mountains in the vicinity of MP 54.  The lowest point for the Project is reported as 2,333 feet 

above mean sea level near MP 3.7.  The highest point is reported as 3,844 feet above mean sea level near 

MP 56.5.  

The topography of the Project area is generally flat or gently sloping, with isolated steep/rugged 

areas.  The Project would cross steep and rugged topography where the land surface is eroded with 

drainages downcut into the surface or through granitic rocks.  Steep/rugged areas that would be crossed 

by the Project are listed table 4.1.1-1.  The total distance of steep/rugged topography crossed by the 

Project is approximately 0.8 mile, which is about 1.3 percent of the total Project length.  The maximum 

slope across the right-of-way is reported as 49.7 percent.  Construction in areas with steep topography 

could result in localized slope instability. 

TABLE 4.1.1-1 
 

Steep/Rugged Areas Crossed by the Sierrita Pipeline Project 

Beginning 
Milepost 

Ending 
Milepost 

Distance 
Crossed 

(feet) 

Minimum 
Elevation 

(feet) 

Maximum 
Elevation 

(feet) 

Minimum 
Slope 

(percent) 

Maximum 
Slope 

(percent) 

Average 
Slope 

(percent) 

37.9 37.9 133.8 3,574.6 3,600.2 17.8 20.4 19.1 

38.5 38.6 102.9 3,652.3 3,670.0 10.4 25.4 17.3 

38.6 38.7 3.6 3,694.2 3,694.8 16.6 16.6 16.6 

38.7 38.7 29.9 3,690.6 3,694.2 12.1 12.1 12.1 

39.1 39.2 112.7 3,691.9 3,719.0 20.3 26.2 24.1 

39.3 39.3 95.1 3,691.3 3,709.9 16.5 21.8 19.6 

39.3 39.4 156.5 3,681.0 3,729.6 22.1 38.4 31.1 

39.4 39.5 342.1 3,639.1 3,758.3 16.8 49.7 35.2 

40.2 40.2 42.3 3,740.4 3,742.4 3.4 6.1 4.7 

40.5 40.6 158.1 3,691.0 3,713.8 12.4 16.0 14.4 

55.3 55.5 850.8 3,762.4 3,786.6 0.2 13.8 5.3 

55.5 55.7 674.0 3,770.1 3,834.2 1.9 20.7 9.5 

55.7 55.7 171.8 3,835.1 3,878.5 10.5 29.8 25.4 

56.2 56.2 127.0 3,830.3 3,838.4 0.3 9.9 6.4 

56.7 56.7 4.7 3,779.9 3,780.3 10.2 10.2 10.2 

56.7 56.7 79.6 3,775.2 3,788.9 15.2 19.1 17.2 

57.0 57.2 896.4 3,774.7 3,885.1 2.0 45.5 16.2 

59.2 59.2 5.3 3,690.1 3,690.8 11.7 11.7 11.7 

 

Generally, within those portions of the Avra Valley and Altar Valley basins that would be 

traversed by the Project, the underlying geology consists of coarser-grained stratified gravel fining to sand 

near the source areas in the mountains, and finer-grained silt, clay, and mudstone in the basin centers.  

The sediments in these basins have been modified by repeated cycles of dissection and deposition during 

the Quaternary and Tertiary Periods (ca. 2.0 million years ago to the present).  Geologic sedimentary 

features include: alluvial fans and stream terraces on middle and upper piedmonts and along large 

drainages, alluvial plains and playas, and aeolian deposits.  Moderately to strongly consolidated 

conglomerate and sandstone with lesser amounts of silty sandstone, siltstone, limestone, and gypsum can 
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be found discontinuously along the route in rounded hills and ridges.  These deposits range in age from 

about 2 to 16 million years old.   

The mountain ranges proximate to the Project are comprised of bedrock units that include granitic 

and metamorphic rocks, and carbonate and clastic sedimentary rocks.  Two geologic formations of 

granitic rocks occur along the Project.  The younger of these, Late Cretaceous to Early Tertiary in age (ca. 

50 to 80 million years old), consists of granite with abundant pegmatite and is present at the south end of 

the Project.  The older of these, Jurassic in age (ca. 150 to 180 million years old), consists primarily of 

granodiorite and is present near MP 38.3. 

Geologic units crossed by the Project are summarized in table 4.1.1-2.  

TABLE 4.1.1-2 
 

Geologic Conditions Crossed by the Sierrita Pipeline Project 

Beginning 
Milepost 

Ending 
Milepost 

Length 
(miles) Geologic Formation and Age Description 

0.0 R36.7 37.8 Quaternary surficial deposits, undivided Sand 

R36.7 38.3 1.7 Early Pleistocene to Late Pliocene surficial deposits Gravel 

38.3 39.2 0.9 Jurassic granitic rocks Granodiorite 

39.2 42.5 3.4 Early Pleistocene to Late Pliocene surficial deposits Gravel 

42.5 43.6 1.1 Pliocene to Middle Miocene deposits Conglomerate 

43.6 44.4 0.8 Early Pleistocene to Late Pliocene surficial deposits Gravel 

44.4 44.9 0.5 Pliocene to Middle Miocene deposits Conglomerate 

44.9 45.8 0.9 Early Pleistocene to Late Pliocene surficial deposits Gravel 

45.8 46.9 1.1 Pliocene to Middle Miocene deposits Conglomerate 

46.9 48.6 1.6 Early Pleistocene to Late Pliocene surficial deposits Gravel 

48.6 53.6 5.2 Pliocene to Middle Miocene deposits Conglomerate 

53.6 59.0 5.5 Early Tertiary to Late Cretaceous muscovite-bearing granitic rocks Granite 

 

All of the proposed aboveground facilities associated with the Project (i.e., tie-in, meter stations, 

MLVs, pig launcher, pig receivers) are adjacent to the pipeline and would be located in the same 

geological setting as the pipeline and, therefore, are not listed separately. 

Construction and operation of the Project would not materially alter the geologic conditions of the 

Project area.  Effects from construction could include disturbances to the natural topography along the 

right-of-way and at aboveground facility sites due to trenching and grading activities.  Over most of the 

Project area, alteration of topographic contours would consist of grading of the construction right-of-way 

and aboveground facility sites to provide a safe level work surface.  Following construction, Sierrita 

would restore surface contours and drainage patterns as closely as possible to preconstruction conditions.   

4.1.2 Mineral Resources 

Generally, exploitable mineral resources identified in the Project area include metallic resources, 

geothermal energy, and oil and gas.  The locations of these resources were determined by database 

searches and literature review.   

4.1.2.1 Mining 

A review of the mineral resources in Pima County by the Southwestern Minerals Exploration 

Association (2001) indicates there are large copper deposits, geothermal resources, and many industrial 
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minerals such as sand, gravel, gypsum, and limestone present countywide.  Within the Project area, 

portions of the Avra Valley have been identified as a low temperature geothermal resource suitable for 

industrial and residential development, generally between MPs 25 and R32.  Significant copper deposits 

were not identified, although areas between approximate MPs 25 and 45 are favorable for exploration and 

discovery of porphyry copper, as well as areas of potential molybdenum (near MP 39).  A prospect area 

for copper, gold, lead, or zinc was also noted near MP 25.  Industrial mineral development was not 

identified in the Project area (Southwest Minerals Exploration Association, 2001), although the Arizona 

Geological Survey (2012a) notes two major copper/molybdenum mines, Mission and Sierrita, that are 

approximately 18 miles east of the Project. 

Based on a literature review of active and inactive mineral resource production areas and 

prospects, and locations of known mineral assets, no active mines or prospects were identified within 0.5 

mile of the Project.  One former tungsten mine operated under the Las Guias Mine Group was identified 

over 1 mile west of approximate MP R32.5, which is outside of the Project work area on land currently 

owned as Arizona State Trust Land (ASTL).  The former mine site is fenced with no remaining structures 

and includes a remnant tailings pond, dam, or land depression.  The majority of the site is heavily 

vegetated, indicating that recent land disturbance has not likely occurred.  No historical land records 

indicate that the former tungsten mine land or mineral rights extended into the current Project work area.   

Construction and operation of Sierrita facilities could affect the potential for future extraction of 

mineral resources.  There is also the possibility that the Project could cross other abandoned mines not 

cited in a database.  Potential hazards associated with abandoned mines could include, but are not limited 

to, ground subsidence, contaminated water or soils, toxic gas, and the presence of shock-sensitive 

materials and explosives.   

The construction of the pipeline over exploitable mineral resources would create a permanent 

impact, as these mineral resources directly under the permanent right-of-way or aboveground facilities 

could become irretrievable for future mining operations.  In general, potential effects on future mineral 

production may include loss of revenue and diminished mineral land values.  Sierrita stated that no active 

mining activities were identified in the vicinity of the Project during title searches and site visits, and no 

mineral leases or other recorded documentation of projects to exploit potential mineral prospects were 

identified.  Further, no local or state permits have been issued allowing mineral development across the 

Project right-of-way.  If mineral interests or rights are identified prior to construction and operation of the 

Project, Sierrita would coordinate with the interest owner to mitigate potential effects on the mineral 

development or lease. 

Based on the mapped geology, sand and gravel resources are plentiful in the area.  Sierrita would 

obtain sand and gravel for the aboveground facility sites, access road improvements, etc., associated with 

the Project from existing commercial sand and gravel pits or other retailers; the creation of Project-

specific borrow pits are not required.  

4.1.2.2 Oil and Gas Production 

There are several oil, natural gas, and helium pools in the State of Arizona: the Pinto Dome; 

Navajo Springs; East Navajo Springs Helium Gas Field; Dineh-Bi-Keyah Oil Field; and the Four Corners 

Region Oil, Natural Gas, and Helium Development Area (Rauzi, 2012).  However, all of these are in the 

northeast corner of the state.  Two known wells are in the Project area, both of which are mapped as dry 

holes (Rauzi, 2012).  Based on a review of available databases, there are no oil/gas well headers within 

1,500 feet of the Project.  Also, the potential for future oil and gas production in the Project area does not 

appear likely (Rauzi, 2012).  Therefore, it is unlikely the Project would encounter buried utilities such as 

gathering lines for oil and gas wells, or interfere with future oil and gas production activities.   
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In the event future oil and gas production occurs in the Project area, the pipeline facilities would 

be clearly marked at line-of-sight intervals and at crossings of roads, railroads, and other key points.  The 

markers would delineate the location of the pipeline and provide a telephone number and address where a 

company representative could be reached in the event of an emergency or before any excavation in the 

area of the pipeline by a third party.  Sierrita would also participate in the Arizona One-Call system 

(Arizona Blue Stake) that maintains contact information on the location of utilities, such as water, cable, 

natural gas, and sewer lines.  Further, the depth of oil and gas reserves is typically several hundred to 

several thousand feet or more below the ground surface.  These can be reached by angled wells, and 

future access to them would not be affected by operation of the Project. 

4.1.3 Geologic Hazards 

Geologic hazards are natural physical conditions that can, when present, result in damage to land 

and structures or injury to people.  Potential geologic hazards in the Project area were determined through 

database searches, literature review, and topographic map review, and include seismicity (earthquakes 

and faults), slope stability and landslides, subsidence, flooding/scour, soil liquefaction, soil expansion, 

and volcanism.  Each of the hazards is discussed below with the exception of soil expansion, which is 

discussed in section 4.2. 

Regardless of the presence of a potential geologic hazard, all pipeline facilities would be designed 

by state-licensed engineers and constructed in accordance with DOT regulations codified in 49 CFR 192 

and in accordance with all federal, state, and local codes.  These specifications ensure that pipeline 

facilities are designed and constructed in a manner to provide adequate protection from hazards that may 

cause the pipeline facilities to move or sustain abnormal loads.  They also specify placement of MLVs 

along the pipeline to shut off the flow of gas should an unexpected drop in pressure occur.  DOT 

regulations also require periodic monitoring of the right-of-way during operation to detect abnormal 

conditions, such as subsidence or fissuring.  We do not expect any unanticipated geohazards to pose a 

significant risk to the proposed pipeline facilities for this Project.   

4.1.3.1 Seismicity 

Seismic hazards include earthquakes, ground faulting, and secondary effects such as liquefaction.  

Generally, seismic waves propagate through solid bedrock rapidly, thereby minimizing the duration and 

amplitude of shaking.  Soft sediments, like ancient lake deposits and the unconsolidated valley fill in 

valleys of Arizona’s Basin and Range Province, tend to slow and amplify the energy from seismic waves, 

resulting in longer more powerful shaking that can lead to building and infrastructure damage (Arizona 

Geological Survey, 2012b).  

Comments were received during scoping concerning the presence of faults near the Project.  No 

potentially active Quaternary-age faults are crossed by the Project.  The Santa Rita Fault, located 

approximately 25 miles east of the Project, is the nearest potentially active fault (U.S. Geological Survey 

[USGS], 2005).  The Arizona Geological Survey (2012b) describes the fault as trending north to 

northeast, about 35 miles long and cutting across the western alluvial fans of the Santa Rita Mountains 

southeast of Tucson.  Displacement per event is on the order of 7 feet with a slip-rate of less than 0.01 

inch per year.  The most recent rupture event occurred between 60,000 and 100,000 years ago, with 

repose approaching 100,000 years between major events.   

While there are no active faults in the Project area, there is the potential for seismic activity.  We 

also received a number of comments regarding the potential effects on the pipeline based on the potential 

for a Richter Magnitude (M) earthquake of 5 to 7 occurring in the Project area.  Generally, the Modified 

Mercalli Intensity (MMI) scale is used for measuring the intensity and effects of an earthquake, while the 

http://en.wikipedia.org/wiki/Earthquake
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M scale measures the energy released.  Therefore, the two scales are not strictly correlatable.  For general 

reference, MMI’s (noted by Roman numeral) are defined by the USGS as follows with a corresponding M 

scale (noted by numeric range) value:  

 MMI V/M 4.0-4.9: Felt by nearly everyone; many awakened.  Some dishes, windows 

broken.  Unstable objects overturned.  Pendulum clocks may stop.  

 MMI VI/M 4.0-4.9:  Felt by all, many frightened.  Some heavy furniture moved; a few 

instances of fallen plaster.  Damage slight. 

 MMI VII/M 5.0-5.9: Damage negligible in buildings of good design and construction; 

slight to moderate in well-built ordinary structures; considerable damage in poorly built 

or badly designed structures; some chimneys broken.   

Two historical earthquakes have been recorded to occur within 100 miles of the Project (USGS, 

2012a).  An M 3.1 earthquake occurred in 2010 approximately 100 miles north of the Project and an M 

4.5 earthquake occurred in 1999 approximately 69 miles southeast of the Project.  No other earthquakes 

have occurred prior to this within 100 miles of the Project.  

Faults of the Basin and Range Province of southern Arizona are capable of moderate to large 

magnitude earthquakes, though they occur only on an infrequent basis (Arizona Geological Survey, 

2012b).  The Project area is considered to be a “Low” to possibly “Moderate” Earthquake Hazard Zone 

with little historical seismicity and very few young (Quaternary) faults (Arizona Geological Survey, 

2012b).  Based on the reported level of seismic activity and empirical reviews of historical earthquakes, 

however, the potential impact should not compromise the integrity of the pipeline.   

The Project facilities would be constructed to meet federal standards outlined in 49 CFR 192.  

These are the same regulations that govern the construction and operation of natural gas pipelines 

throughout the country, including areas with greater seismic hazards.  In a study after the Northridge, 

California Earthquake of January 17, 1994, it was found that modern electric arc-welded pipelines did not 

experience breaks or leaks as a result of either traveling ground waves or permanent ground deformation 

(O’Rourke and Palmer, 1994).  Thus, the pipeline facilities would likely be able to withstand both the 

intensity and duration of transient ground motions resulting from seismic activity in the Project area 

(AMEC, 2013).  In the event of a seismic event, the pipeline would be inspected and, if necessary, 

repaired soon after the hazard occurs. 

Soil liquefaction can be a secondary effect of seismic activity.  Liquefaction is a phenomenon 

where saturated, non-cohesive soils temporarily lose their strength when subjected to intense seismic 

shaking.  The most susceptible soils are generally sandy or silty and lack cohesion.  Susceptible areas are 

found along rivers, streams, lake shorelines, and in areas with relatively shallow groundwater (i.e., less 

than 30 feet from the ground surface).  Nearly all of the NRCS soil map units associated with the Project 

are well drained or excessively well drained, indicating that water is not retained in the surface soil for 

extended periods of time (see section 4.2), and that saturated soils are not likely to be present in the 

vicinity of the Project.  In addition, depth to groundwater in the vicinity of the Project is generally greater 

than 50 feet (see section 4.3.1).  Because the Project is in an area not characterized by saturated soils near 

the land surface, soil liquefaction is not likely to occur in the vicinity of the Project. 

4.1.3.2 Blasting 

Although shallow bedrock is not a geologic hazard in itself, blasting activities associated with the 

occurrence of shallow bedrock can create a potential hazard.  The typical depth of the trench that would 
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be necessary to install the pipeline is about 6 feet, although some dry wash crossings would have trenches 

that are 12 feet deep.  When rock or rocky formations are encountered, tractor-mounted mechanical 

rippers or rock trenchers would be used to fracture the rock.  In areas where mechanical equipment cannot 

break up or loosen the bedrock, blasting would be required before excavation.  Blasting may be necessary 

where hard, non-rippable bedrock occurs as outcrop or where shallow soils are underlain by bedrock.  

Blasting may also be necessary to fracture the surficial rock during grading activities.  Sierrita would blast 

only where the rock could not be economically excavated by conventional means.  Based on field 

observation and published NRCS data, blasting may be required along approximately 6.3 miles of the 

right-of-way between MPs 38.3 and 39.2 and MPs 53.6 and 59.0.  Sierrita would complete additional 

geologic investigations in these areas prior to construction to evaluate and further characterize bedrock 

conditions. 

Blasting could potentially damage water wells, springs and seeps, critical wildlife habitats, 

unstable slopes, adjacent pipelines and other buried utilities, and nearby structures.  Potential damage to 

wells and springs/seeps is discussed in section 4.3.1.2.  Potential damage to wildlife habitat and wildlife is 

discussed in sections 4.4.8 and 4.5.2.3.  Potential damage to unstable slopes, adjacent pipelines, buried 

utilities, and nearby structures is discussed below. 

Sierrita would comply with all federal, state, and local regulations governing the use of 

explosives and fugitive dust control measures.  In order to adequately minimize the potential impacts 

associated with blasting, Sierrita would: 

 not conduct blasting within 10 feet of an adjacent pipeline, buried utility, or other 

infrastructure; 

 contact the owner of an adjacent pipeline, buried utility, or other infrastructure within 

close proximity of the work area at least 1 day prior to blasting and take measures to 

complete blasting so that the activity would not cause damage to other infrastructure; 

 request authorization from landowners to inspect any aboveground structures within 300 

feet of the right-of-way before and after blasting, monitor blasting effects (peak particle 

velocity [PPV] and decibel readings) at these structures, and protect them from potential 

fly rock by using blasting mats or soil padding on the right-of-way; 

 evaluate and monitor areas adjacent to blasting to assess any potential hazard to people 

and damage to property; and 

 repair damages sustained through blasting and/or compensate the landowner. 

Sierrita developed a Project-specific Blast Plan that would be implemented during construction to 

reasonably minimize damage from blasting activities to adjacent pipelines, buried utilities, or other 

infrastructure (see appendix K).  The Blast Plan includes the following: 

 requirements that blasting operations be supervised by legally licensed personnel; 

 requirements that transportation, storage, handling, loading, and detonation of explosives 

comply with the Arizona Code of Regulations and the Bureau of Alcohol, Tobacco, 

Firearms and Explosives Laws and Regulations; 

 methods and materials proposed to be used, including explosive type, product name and 

size, weight per unit, and density;  
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 the distance and orientation to the nearest aboveground and underground structures; 

 procedures for prevention of misfires, flyrock, fire, noise, and stray current accidental-

detonation; 

 the proposed seismographic equipment for measuring PPV of all blasts to ensure the PPV 

does not exceed project specific velocities; and 

 measurement procedures of PPV at aboveground structures. 

Based on desktop studies, Sierrita estimated that the volume of rock to be excavated would be 

approximately 20,000 to 120,000 cubic yards.  Rock excavated from the trench may be used to backfill 

the trench only to the top of the existing bedrock profile, provided the pipe is padded to prevent damage 

where there is shallow or exposed bedrock in areas of steep and rugged slopes (between MPs 38.3 and 

39.2 and MPs 53.6 and 59.0) and mapped subsidence (between MPs 0.0 and 11.0).  Rock that is not 

returned to the trench would be considered construction debris, unless approved for use as rock barriers to 

act as a right-of-way use deterrent, or for some other use on the construction work areas by the landowner 

or land-managing agency, and would be managed in accordance with Sierrita’s Plan and Procedures.  

4.1.3.3 Landslides 

A landslide is defined as the movement of a mass of rock, debris, or earth down a slope.  

Landslides can be initiated by heavy rainfall, earthquakes, changes in groundwater conditions, and/or 

slope disturbance resulting from construction activity.  As noted in section 4.1.1, more than 98 percent of 

the Project is generally flat or gently sloping.  No historic landslide areas have been reported along the 

Project (AMEC, 2012; Realmuto, 1985).  However, 18 locations, comprising less than 1 mile in total 

length, were identified that cross steep/rugged slopes along the right-of-way.  These steep/rugged slope 

areas are primarily south of MP 37.9 where the Project would cross eroded Tertiary-age gravels and 

conglomerates, and outcrops of Tertiary- to late-Cretaceous-age granitic bedrock.  Maximum slope angles 

along this portion of the Project range from approximately 6 to 50 percent.  The Project would cross steep 

areas up to approximately 900 feet in length and with up to approximately 120 feet of elevation change.  

Construction in areas with steep topography could result in localized slope instability and 

increased erosion, especially during construction and prior to stabilizing the slopes.  Slope failures and 

subsequent landslides also represent a potential hazard to the buried pipeline along portions of the Project 

route that would traverse areas of side slopes and rolling terrain.  The pipeline would be constructed in 

accordance with Sierrita’s Plan and Procedures.  Construction procedures and mitigation measures 

include: 

 temporary cut slopes and excavation walls would be sloped to safe angles based on the 

strength of the subsurface material or benched to avoid failures and instability measures 

to control runoff and erosion that would adequately minimize the potential for slope 

failures; 

 erosion and sediment control and revegetation measures, such as installation of slope 

breakers, trench breakers, vegetation, and mulching, would be implemented to adequately 

minimize erosion and offsite sediment migration from wind and water; 

 ground disturbance would be reasonably minimized to the extent practical and temporary 

erosion control measures (e.g., sediment barriers or mulch) would be installed; and 
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 as needed, water (or other tackifier) would be applied to disturbed areas to reasonably 

minimize wind erosion.  

Pipeline construction on steep slopes could initiate localized slope movement and should a 

landslide occur, sections of the pipe could become exposed and thus would require subsequent reburial.  

However, we determined that modern construction techniques along with the implementation of Sierrita’s 

Plan and Procedures would reduce the potential for construction-related activities to trigger landslides or 

other slope instability.  Further, the DOT’s Minimum Federal Safety Standards presented in 49 CFR 192 

regarding pipeline materials (Subpart B), pipe and component design (Subparts C and D), welding and 

joining (Subparts E and F), and maintenance (Subpart M), require that an operator provide adequate 

protection from washouts, floods, unstable soils, or landslides.  Pipeline installation techniques, especially 

padding and use of rock-free backfill,1 effectively insulate the pipeline from minor earth movements.  In 

areas where the pipeline would be installed perpendicular to the slope, the overall energy to which a 

segment of pipe would be exposed during a major landslide event would be limited by the length of the 

slope.  In areas where the pipeline would be installed parallel to the slope, the angle of the slope, as well 

as the composition of the soil and rock present, would likely limit the extent of landslide events.  

Therefore, it is expected that any major landslide events would, at worst, expose a short section of pipe 

along the slope face, requiring subsequent reburial.  

4.1.3.4 Subsidence 

Ground subsidence in the Project area can be caused by the dissolution of rocks resulting in karst 

features, underground mining, earthquake-induced liquefaction, and groundwater or fluid (e.g., 

petroleum) withdrawal.  Karst terrain can include sinkholes (closed depressions), caves and caverns, and 

underground drainage systems.  Subsidence can range from small, localized areas of collapse to broad, 

regional lowering of the ground surface.  It can also be triggered by changing the hydrology of a region, 

by adding weight over unstable areas, and from manmade vibrations from activities such as blasting and 

heavy traffic.  No active underground mines were identified within 1,500 feet of the Project and the 

geologic setting is not conducive to earthquake-induced liquefaction.  Within Arizona, karst terrain is 

most common on the Colorado Plateau of northern Arizona where there are extensive limestone, gypsum, 

and salt deposits.  It is also present in southern Arizona in areas underlain by limestone (Harris and 

Pearthree, 2002).  Mapping of the geology underlying the Project route (see table 4.1.1-2) indicates there 

are no limestone, salt, or gypsum deposits in the area of the Project, and active karst features were not 

identified (AMEC, 2012; Arizona Geological Survey, 2013). 

Based on Sierrita’s desktop review of geotechnical information, land subsidence caused by 

groundwater pumping and lowering of the groundwater table has been documented in the vicinity of the 

Project area between approximate MPs 0.0 and 22.0.  Groundwater levels measured between 1995 and 

2005 identified declines of more than 30 feet near MP 5.0; between 15 and 30 feet between MPs 5.0 and 

10; and up to 15 feet in one well near MP 22.0.  In the Avra Valley, which the Project would cross 

between approximate MPs 0.0 and 11.0, an area of land subsidence of 2 to 5 inches has occurred over an 

18-year period.  Based on these changes in hydrology, subsidence is likely to continue as groundwater 

pumping continues to be a main source of water for the region.  Also, it is likely that the area affected by 

land subsidence is larger than has been documented (AMEC, 2012).   

The edges of these zones of large groundwater elevation change can be accompanied by fissures 

in the land surface.  Fissures due to land subsidence occur gradually and can take place over large areas.  

The nearest earth fissure zones to the Project are located near the town of Eloy, Arizona, which is 

                                                      
1 Rock excavated from the trench may be used to backfill the trench only to the top of the existing bedrock profile. 
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approximately 40 miles northwest of the Project, and in an area 15 to 20 miles east of the Project in the 

southern Tucson Basin.  Fissures in the Eloy area are documented as 7 miles in length.  Although fissures 

have be documented in Arizona as large as 30 feet wide and 50 feet deep, a typical earth fissure is 5 to l0 

feet wide at the surface and 5 to 30 feet deep (Harris and Pearthree, 2002).  In recent years the occurrence of 

fissures has greatly increased, with hundreds identified throughout various counties in Arizona.  

AMEC conducted an engineering geotechnical report that analyzed the proposed pipeline’s stress 

and strain limits as a result of earth fissuring.  The report concluded that surveillance and normal 

operations of the Sierrita pipeline should detect earth fissures if and where they occur along the alignment 

(AMEC, 2013).  The conventional procedure for operating pipelines in areas of earth fissures caused by 

subsidence is to excavate the soil along the pipeline alignment to expose the pipe, and then to rebury the 

pipe.  Exposing the pipe would relieve accumulated strain, which enables continued operation after the 

pipe is reburied.  

We received a scoping comment regarding the potential vulnerability of the pipeline between 

MPs 0.0 and 11.0 due in part to concerns over land subsidence, and a recommendation that the pipe wall 

thickness be increased along this portion of the pipeline to provide greater protection from failure.  

Sierrita’s consultant, AMEC, completed computer modeling to assess subsidence effects on the pipeline 

as proposed (properties and route).  Based on public data, AMEC determined that the distribution of 

documented subsidence in the southern Avra Valley (MPs 0 to 11) has occurred in a gradual manner over 

an 18-year period.  The annual subsidence ranged from as little as 0.11 inch (2 inches in 18 years) to as 

much as 0.28 inch (5 inches in 18 years).  Based on the measured maximum rate of subsidence (5 inches 

in 18 years), between 130 and 190 years would be required to produce the equivalent vertical 

displacement.  As discussed in section 4.3.1.1, the State of Arizona is actively involved in evaluating and 

managing the groundwater induced subsidence in the Tucson area and is committed to reducing the over-

appropriation of groundwater that has resulted in the subsidence.  The state’s actions are designed to 

reduce the rate of subsidence with time, which would further limit potential strain on the pipeline as 

designed. 

In summary, subsidence has been documented along the proposed pipeline route between MPs 0 

and 11.  However, modeling studies have concluded that the documented rate of subsidence should not 

limit pipeline operation, and measures employed by the State of Arizona are working to reduce the rate of 

subsidence.  If secondary effects of subsidence, such as earth fissuring, were to be documented, the 

mitigation measures as previously noted would be implemented based on recommendations from a 

qualified geotechnical professional.  Due to the ductile nature of the installed pipe, the slow rate of 

settling documented in the Tucson area should not cause harm to the pipeline.  

4.1.3.5 Volcanism 

Volcanic hazards include lahars (debris flows), landslides, lava flows, pyroclastic flows (high-

density mixtures of hot, dry rock fragments and hot gases that move away from the vent that erupted them 

at high speeds), and tephra (typically ash fall).  The USGS Volcano Hazards Program documents and 

monitors the activity of volcanoes throughout the United States (USGS, 2012c).  No volcanoes, active or 

otherwise, are identified in the vicinity of the Project by the USGS.  The nearest potentially active 

volcano monitored by the USGS is in east central California, located more than 500 miles northwest of 

the Project area.  Volcanism is thus not a hazard for the Project.   

4.1.3.6 Aboveground Facilities, Contractor Yards, and Access Roads 

The proposed aboveground facilities along the Project pipeline route would be installed within or 

adjacent to the right-of-way for the pipeline.  No geologic hazards have been identified at these locations.  
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The contractor yards and access roads would be located in the same general vicinity of the pipeline and 

are, therefore, not expected to impact geologic resources.  Further, it is unlikely that these facilities would 

be affected by geologic hazards. 

4.1.4 Paleontological Resources 

Many geologic formations have the potential to contain paleontological resources; however, those 

containing vertebrate fossils are generally considered to be the most scientifically significant.  Potential 

impacts in fossil localities during construction could include direct impacts such as damage to, or 

destruction of, fossils resulting from excavation activities; indirect impacts such as erosion of fossil beds 

resulting from slope regrading and clearing of vegetation; and unauthorized collection of significant 

fossils by construction personnel or the public.  Normal operation of the pipeline and aboveground 

facilities would not disturb paleontological resources.  Although maintenance activities would result in 

surface disturbance, this disturbance would typically occur in areas previously disturbed by construction.  

Therefore, operational impacts on paleontological resources would be negligible. 

Arizona Fossil Sites and Collecting Localities (2008) list approximately 40 vertebrate and 

invertebrate fossil localities in Pima County.  The website cites nine different sedimentary rock 

formations in which these fossils were found ranging in age from 66.4 million (Cretaceous) to 570 million 

years (Cambrian) before the present.  Table 4.1.1-2 notes that approximately 52.7 miles of the Project (89 

percent) would occur in largely unconsolidated sediments, younger in age than the Cretaceous Period.  

The table cites these as having a Quaternary-age and/or Tertiary-age mapping unit.  These relatively 

recent sediments are not cited as being fossil-bearing.  The two citations (Jurassic and Cretaceous 

Periods) for older rocks cited in the table are for granite and granodiorite rock formations.  Neither rock 

type is fossil-bearing. 

No known fossil locations were identified within the Project area based on a review of known 

paleontological sites and communication with BLM geologists (Thrasher, 2013; Moore, 2013).  The 

identified fossil location nearest to the Project is in the Avra Valley (Brawley Wash), approximately 15 

miles north of the Project.  The likelihood of encountering and disturbing paleontological resources 

during Project construction is considered to be low because the late Quaternary-age and Tertiary-age 

deposits that underlie the Project consist of geologically young, fluvially deposited (i.e., high-energy 

environment) sand, gravel, and conglomerate.  These types of deposits are not conducive to preserving 

fossils and are typically rated as having a low BLM Potential Fossil Yield Classification of 2 

(sedimentary geologic units that are not likely to contain vertebrate fossils or scientifically significant 

invertebrate or plant fossils).  In addition, granitic rocks underlie the Project between approximate MPs 

53.8 and 59.2.  Granitic rocks and other igneous or metamorphic rocks are typically rated as a low yield 

classification of 1 (geologic units that are not likely to contain recognizable fossil remains). 

In general, we determined that significant paleontological resources are unlikely to be present in 

the Project area. 

4.2 SOILS 

Information regarding the soil types and characteristics occurring in the Project area was obtained 

from the Soil Survey Geographic database (NRCS, 2013) for 60.9 miles of the overall Project length.  

This database provides the most detailed level of information and was designed primarily for farm and 

ranch, landowner/user, township, county, or parish natural resource planning and management.  We 

evaluated the following characteristics and limitations: erosion potential (wind and water), poor 

revegetation, designation as prime farmland, compaction potential, percentage of stones/rocks, droughty 

soil, potential for shallow bedrock, and hydric soil. 
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Pipeline construction activities such as clearing, grading, trench excavation, backfilling, heavy 

equipment traffic, and restoration activities could result in adverse impacts on soil resources along the 

construction right-of-way, in ATWS areas, and on access roads.  Clearing would remove protective 

vegetation cover and would expose soils to the effects of wind, sun, and precipitation, which could 

increase soil erosion and the transport of sediment to sensitive areas such as waterbodies or dry washes 

(also referred to as ephemeral washes).  Grading and equipment traffic could compact soil, reducing 

porosity and percolation rates, which could result in increased runoff potential.  In addition, grading could 

result in the mixing of topsoil with subsoil, which could result in long-term reduction of soil productivity 

and revegetation potential, and could introduce subsurface rocks to the soil surface.  Trench excavation 

and backfilling on the construction right-of-way could also lead to the mixing of topsoil and subsoil; the 

introduction of excavated rocks from the fracturing of bedrock; and excavation of rock and/or gravel into 

the soil surface, which could result in future increases in operational labor and a decrease in soil and 

vegetation productivity.  Soil contamination from equipment spills and/or leakage of fuels, lubricants, and 

coolants could also impact soils.  Certain practices, such as the use of Sierrita’s Plan (see appendix E), 

Procedures (see appendix F), Reclamation Plan (see appendix G), and SPCC Plan (see appendix O) 

would help adequately minimize impacts on soils. 

Impacts associated with construction and operation of the aboveground facilities would be similar 

to those described above for the pipeline; however, impacts at aboveground facilities would be 

permanent.  Mitigation measures implemented at the aboveground facilities are limited to erosion and 

sediment control measures due to the fact that land used for construction of the aboveground facilities 

would be permanently converted to industrial use. 

4.2.1 Standard Soil Limitations 

Table 4.2.1-1 provides a summary of the soil limitations present along the proposed pipeline.   

4.2.1.1 Erosion Potential 

Erosion is a natural process where surface soils are worn away, typically by wind or water.  

Erosion can be accelerated by human activities.  Clearing, grading, and the movement of equipment on 

the right-of-way can accelerate the erosion process and, without adequate protection, result in discharges 

of sediment to wetlands and waterbodies and lower soil fertility.  Factors that influence the erosion 

potential of soil include gradation (distribution of soil particles), vegetation cover, length and percent of 

slope, rainfall, and wind intensity.  The most erosion-prone soils are generally bare or sparsely vegetated, 

non-cohesive, fine textured, and situated on moderate to steep slopes.  Soils on steep, long slopes are 

much more susceptible to water erosion than those on short slopes because the steeper slopes accelerate 

the flow of surface runoff.  Soils more resistant to erosion include those that are well vegetated, well-

structured with high percolation rates, and on flat to nearly level terrain. 

Approximately 55 percent (430.4 acres) of the soils crossed by the proposed pipeline route are 

highly susceptible to wind erosion, and 52 percent (410.9 acres) are highly susceptible to water erosion 

(see table 4.2.1-1).  Clearing, grading, and equipment movement could accelerate the erosion process.  

Without adequate protection this could result in topsoil loss, reduced soil fertility, and erosion of sediment 

into sensitive areas.  The sloping banks of waterbodies, ephemeral washes, and soil storage piles would be 

most susceptible to water erosion.  Erosion in highly susceptible areas can be compounded by poor 

revegetation of the soil.   
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TABLE 4.2.1-1 
 

Soil Limitations for the Sierrita Pipeline Project (acres) a 

Soil Limitation 

Pipeline Aboveground Facilities Access Roads Contractor Yards 

Acres Percent b Acres Percent c Acres Percent d Acres Percent e 

Highly Wind Erodible f 430.4 55 2.0 20 45.2 52 36.9 54 

Highly Water Erodible g 410.9 52 5.4 53 46.5 54 15.3 22 

Poor Revegetation 787.6 100 10.2 100 84.4 100 68.9 100 

Prime Farmland h 47.0 6 0.0 0 2.9 3 0.0 0 

Compaction- Prone i 0.0 0 0.0 0 0.0 0 0.0 0 

Stony-Rocky j 367.6 46 6.4 63 60.0 70 15.3 22 

Droughty k 503.1 63 5.4 53 49.8 58 40.7 59 

Shallow Bedrock l 93.9 12 4.4 43 7.7 9 4.6 7 

Hydric Soils m 0.0 0 0.0 0 0.0 0 0.0 0 

____________________ 
a An area may have more than one soil limitation. 
b Percent of total pipeline and ATWS acreage (767.6 acres). 
c  Percent of total aboveground facility acreage (10.2 acres). 
d Percent of total access road acreage (84.4 acres). 
e  Percent of total contractor yards acreage (68.9 acres). 
f Includes soils in wind erodibility groups 1, 2, and 3 (potential erosion rates of 86 to 310 tons per acre per year) (SSURGO 

reference column “weg”). 
g Includes soils with an average slope greater than 8 percent. 
h Includes soils designated as prime farmland by the NRCS if irrigated and either protected from flooding or not frequently 

flooded during the growing season (SSURGO reference column “farmlndcl”).  All prime farmland soils affected by the 
Project are classified with the irrigation and flooding modifier. 

i Includes soils that meet compaction-prone criteria (i.e., soils with clay loam or finer texture, and somewhat poor, poor, 
and very poor drainage class) (SSURGO reference column “texcl” and “drainagecl”). 

j Includes soils with a cobbley, stony, bouldery, shaly, channery, very gravelly, or extremely gravelly modifier to the 
textural class of the surface layer and/or that have a surface layer that contains greater than 5 percent by weight rock 
fragments larger than 3 inches. 

k Includes soils that meet droughty soils criteria (i.e., soils with sandy loam or coarser texture and are moderately to 
excessively well drained) (SSURGO reference column “texcl” and “drainagecl”). 

l Includes soils that have lithic or paralithic bedrock within 60 inches of the soil surface (SSURGO and State Soil 
Geographic [STATSGO] reference column “rescind” and “resdept_r”). 

m Includes soils that are classified as hydric (SSURGO and STATSGO reference column “hydricrati”). 

 

Our Plan and Procedures are designed to control erosion and sedimentation during construction.  

For example, our Plan includes measures that include installing and maintaining various erosion control 

devices including temporary slope breakers on slopes and temporary sediment barriers such as straw bales 

or silt fence at the base of slopes adjacent to waterbodies (that are perennial or those flowing at the time 

of construction) and roadways, and along the edge of the right-of-way.  Installation of such measures 

would help prevent sediment from flowing across or off the right-of-way during construction.  Our 

Procedures include measures that include using sediment barriers to stop the flow of sediments beyond 

workspaces or into sensitive resources, such as a waterbody. 

We received comments on the draft EIS noting that ephemeral washes would not be dry if 

construction occurs between late June and mid September, and that uplands and drainages would be 

negatively impacted by construction.  Also, there would be a greater chance of the spread of invasive 

species.  Further, wet conditions could result in equipment becoming stuck in saturated soils, potentially 

resulting in additional soil impacts such as rutting.  Sierrita intends to construct across ephemeral washes 

when they are dry and when significant rainfall is not anticipated.  As a result, Sierrita would cross 

ephemeral washes using standard upland construction techniques, which is consistent with our Plan and 

Procedures.  If runoff or flash flooding events were to occur, Sierrita would either stop work until flows 

have ceased or decreased to a point where potential erosion can be contained within the construction work 
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areas.  Sierrita also would apply erosion controls during runoff or flash flooding events in accordance 

with section IV.F. of its Plan.   

As discussed in the draft EIS, we reviewed Sierrita’s proposed modifications to our Plan and 

Procedures and found that these modifications were either: 1) acceptable; 2) not acceptable and require 

further justification or adoption of recommended language to make the measure acceptable; or 3) not 

acceptable.  As a result, we recommended that Sierrita revise its Plan and Procedures by addressing our 

comments listed in appendix tables D-1 and E-1 of the draft EIS to effectively minimize impacts on 

ephemeral washes that may be used by federally listed or proposed species during construction, to control 

erosion and sedimentation, and to adequately minimize Project-related impacts on environmental 

resources.   

Since issuance of the draft EIS, Sierrita addressed our comments on its Plan and Procedures and 

added further clarification to some measures.  Sierrita also adopted additional mitigation measures, as 

recommended, to avoid adversely affecting federally listed species that could disperse through the Project 

area by using the ephemeral washes as corridors during the summer monsoon season.  These ephemeral 

washes include habitat suitable for the threatened Chiricahua leopard frog, which is found between 

approximate MPs 42 and 59 (see section 4.7.1.3), and the northern Mexican gartersnake, which is found 

throughout the Project area (see section 4.7.1.6).   

Sierrita also identified two additional modifications to our Procedures.  Sierrita proposes to 

modify section V.C.2 of our Procedures to read “Sierrita may incorporate a calcite additive into the 

backfill spoil to assist with stabilizing dry wash banks.”  Sierrita stated that the calcite additive would be 

incorporated to the backfill at specific dry wash crossings during restoration and would be done in 

coordination with the COE and Pima County.  Sierrita believes that a calcite additive would make the 

backfill material more resistant to erosion and, as a result, would reduce the calculated scour depths and 

limit potential lateral bank migration distances of each wash beyond normal backfill procedures.   

Additionally, Sierrita proposes to modify section V.C.6 of our Procedures to read “Unless 

otherwise specified by state permit and where flow conditions preclude effective vegetative stabilization 

techniques such as seeding and erosion control fabric, Sierrita will armor dry wash banks with 

appropriate sized riprap, incorporate calcite additive into backfill or implement other bank stabilization 

methods in accordance with Sierrita's detailed Scour and Lateral Bank Migration Analysis.”  Sierrita 

believes that consideration of the site-specific conditions provides better or equal environmental 

protection than our generalized Procedures.  Sierrita’s Scour and Lateral Bank Migration Analysis2 was 

developed in coordination with the Pima County RFCD to document the site-specific conditions at the dry 

washes crossed by the Project, and to identify appropriate construction and restoration measures for the 

dry washes.  

We reviewed Sierrita’s revised Plan and Procedures, and its proposed modifications to sections 

V.C.2 and V.C.6, and find them acceptable (see appendices E and F). 

                                                      
2  The Scour and Lateral Bank Migration Analysis has been filed with FERC and can be viewed on the FERC 

website at http://www.ferc.gov.  Using the “eLibrary” link, select “General Search” from the eLibrary menu and 

enter CP13-73 in the “Docket Number” field.  In the “Date Range” field, input 12/01/2013 to 12/31/2013.  To 

locate the documents, on the “Results” page that appears, locate “Category/Accession 20131216-5268” on “Doc 

Date/Filed Date 12/16/2013.”  On the far right side, select “More Files – See List.”  The analysis was filed in 

two parts as “09 Appendix G.”  Direct access can be obtained by entering the Accession Number (20131216-

5268) into the “Numbers” field of the “Advanced Search” option from the eLibrary menu.  It is also available for 

public inspection at the FERC’s Public Reference Room in Washington, DC (call (202) 502-8317 for 

instructions). 

http://www.ferc.gov/
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Where trench dewatering is required, Sierrita would pump water from the trench to a well-

vegetated upland area away from the waterbody banks or into a sediment filtration/energy dissipation 

device in a manner that would not cause erosion and would not result in heavily silt-laden water flowing 

into any waterbody. 

All waterbody and ephemeral wash banks would be returned to a stable condition after 

construction.  Post-construction, Sierrita would implement revegetation measures as outlined in its Plan, 

Procedures, Reclamation Plan, and Noxious Weed Control Plan to reduce the potential for long-term 

erosion and noxious weeds spreading due to lack of vegetation cover.  

Temporary impacts on highly wind erodible soils at contractor yards would be 39.6 acres.  

Temporary impacts on highly water erodible soils at contractor yards would be 15.3 acres.  Following 

construction, these areas would be restored in accordance with Sierrita’s Plan and Reclamation Plan or as 

requested by the landowner or land-managing agency. 

Permanent impacts on highly wind erodible soils at aboveground facilities would total 2.0 acres.  

Permanent impacts on highly water erodible soils at the aboveground facilities would be 5.4 acres.  While 

these soils would be permanently affected, they are likely to have fewer erosion issues post-construction 

due to permanent erosion control measures that Sierrita would install at the aboveground facility 

locations. 

4.2.1.2 Poor Revegetation Potential 

Soils with poor revegetation potential include soils that are droughty, prone to water and wind 

erosion, or have some other major limitation such as pH, salinity, or sodicity.  These conditions affect the 

revegetation potential of a soil by limiting the choice of revegetation species to those that are adapted to 

these conditions.  Extra efforts and time are necessary to restore these areas to preconstruction conditions.  

Soils with poor revegetation potential are identified in the State Soil Geographic database as having a 

poor to very poor potential to support wildlife habitat and rangeland.  All of the soils that would be 

affected by the Project, aboveground facilities, contractor yards, and access road modifications exhibit 

poor revegetation potential. 

Sierrita would adequately minimize the impact of construction on soils by implementing its Plan, 

Reclamation Plan, and Noxious Weed Control Plan (see appendices E, G, and I, respectively).  Some of 

the mitigation measures contained in these plans include: 

 preserving the soil seed bank by segregating topsoil over the ditch and working sides of 

the right-of-way and, when significant grading is required, segregating topsoil over the 

entire width of the right-of-way; 

 preserving and redistributing cut and shredded vegetation over the right-of-way (cut 

vegetation would be redistributed as mulch and shredded vegetation would be 

redistributed as a standard mulch layer over the restored topsoil);  

 seeding selected disturbed areas based on the site-specific recommendations included in 

the Reclamation Plan; and 

 roughing the ground surface to create pockets to enhance infiltration of precipitation and 

to provide suitable microsites for seed germination and seedling establishment.   
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Sierrita would also conduct vegetation monitoring on an annual basis for at least 5 years after 

seeding and would transplant succulents in accordance with its Post-Construction Vegetation Monitoring 

Document.  Sierrita would also continue annual monitoring until the FERC and/or the BANWR 

determines that the restoration and revegetation goals have been achieved (i.e., that a plant cover has been 

established similar to that of the areas adjacent to the Project right-of-way that were not disturbed by 

Project construction).  In addition, Sierrita would complete restoration activities and monitoring as 

specified in its easement agreements with the individual landowner or land-managing agency.   

4.2.1.3 Prime Farmland 

According to the NRCS, prime farmland soils consist of soils classified as those best suited for 

production of food, feed, forage, fiber, and oilseed crops.  These soils generate the highest yields with the 

least amount of expenditure.  Although not all of these types are present in the Project area, in general,  

soils currently occupying pastures and fields or otherwise undeveloped forest and open land can be 

classified as prime farmland soils; lands occupied by surface water or residential, commercial, or 

industrial uses cannot receive this designation.  Prime farmland soils generally meet the following 

criteria: they have an adequate water supply, either from precipitation or irrigation; contain few or no 

rocks; are permeable to water and air; are not excessively erodible or saturated for long time periods; and 

either do not flood frequently or are protected from flooding. 

Approximately 6 percent (47.0 acres) of the proposed pipeline route crosses soils designated as 

prime farmland (soils classified as prime farmland if irrigated and either protected from flooding or not 

frequently flooded during the growing season).   

The greatest impact on prime farmland typically occurs where agricultural practices are 

occurring.  Potential impacts include soil erosion, interference with and damage to agricultural surface 

and sub-surface drainage systems and irrigation systems, the mixing of topsoil and subsoil, the potential 

loss of fertile topsoil, and topsoil compaction.  However, based on a review of aerial photographs of the 

Project and land use classifications, no known cultivated areas would be crossed or affected by the 

Project.  Regardless, Sierrita would implement the measures described in its Plan and Reclamation Plan 

to prevent the mixing of topsoil and subsoil and topsoil compaction, as discussed in sections 4.2.4 and 

4.2.1.3, respectively.  

Construction of aboveground facilities and use of proposed contractor yards would not affect 

prime farmland soils.  Use and modifications to proposed access roads would impact about 2.9 acres of 

soils classified as prime farmland.  This is a minor impact. 

4.2.1.4 Compaction Potential 

Soil compaction occurs when soil particles are compressed under certain conditions.  Soil 

compaction modifies soil structure and can result in a reduction in the porosity and moisture-holding 

capability of the soil, thus restricting rooting depth.  Compaction also decreases infiltration and thus 

increases runoff and the potential for water erosion.  The risk for compaction is greatest when soils are 

wet.  Although wet conditions are not common in the Project area, it is subject to an annual monsoon 

season as discussed in section 4.2.2.  Fine-grained soils with poor drainage characteristics have the 

greatest propensity for compaction.  Construction equipment traveling over wet or saturated soils could 

disrupt soil structure, reduce pore space, increase runoff potential, cause rutting, and topsoil-subsoil 

mixing.   

None of the soils crossed by the proposed pipeline route, aboveground facilities, contractor yards, 

or access roads are highly susceptible to compaction.  However, as noted in its Reclamation Plan, if the 
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EI determines that an area is severely compacted during construction, Sierrita would plow or till the area 

to loosen the soil prior to revegetation activities.  Further, Sierrita would decompact compacted areas to a 

minimum depth of 16 inches using a chisel plow prior to surface soil replacement, and conduct soil 

ripping where necessary along contours to adequately minimize soil erosion and to facilitate water 

retention to aid revegetation.  

4.2.1.5 Stony-Rocky or Droughty Soils 

Soils with textural classifications including stony, cobbly, gravelly, shale, slate, or droughty in 

any layer, or with stones larger than 3 inches in the surface layer in greater than 15 percent of the area, 

may be characterized as stony or rocky soil.  The presence of stony-rocky soils could inhibit revegetation 

efforts.  Droughty soils have a surface texture of sandy loam or coarser material and are moderately well 

drained to excessively drained.  As a result, droughty soils may not be able to sustain adequate moisture 

levels in the root zone, and revegetation is often difficult. 

About 47 percent (367.6 acres) of the soils crossed by the proposed pipeline route are defined as 

stony-rocky.  Additionally, about 22 percent (15.3 acres) of soils at the contractor yards, and 71 percent 

(60.0 acres) of soils affected by access road modifications are defined as stony-rocky. 

About 64 percent (503.1 acres) of the soils crossed by the proposed pipeline route are classified 

as droughty.  Additionally, about 59 percent (40.7 acres) of soils at the contractor yards, and 59 percent 

(49.8 acres) of soils affected by access road modifications are considered droughty. 

The Project would not cross or affect cultivated lands where potential impacts from stony-rocky 

soils would be greatest.  As described in Sierrita’s Reclamation Plan (see appendix G), excess rock would 

be removed from at least the top 12 inches of soil in all actively cultivated or rotated cropland and 

pastures, hayfields, and residential areas, as well as other areas at the landowner's request.  The size, 

density, and distribution of rock on the construction work area would be similar to adjacent areas not 

disturbed by construction unless approved for use by the landowner or land-managing agency.  However, 

where present and where useful for reclamation, surface rocks would be windrowed adjacent to the 

topsoil stockpiles, and may be used for erosion control or vehicle control or if requested by the landowner 

or land-managing agency.  In the draft EIS, Sierrita proposed modifications to our Plan that would allow 

the use rock along the right-of-way and leaving the right-of-way in a roughened condition so as to impede 

vehicle access in response to stakeholder concerns that the right-of-way would become a road that is 

accessible to unauthorized users following construction.  We recommended in the draft EIS that Sierrita 

revise its Plan to state it would obtain landowner permission prior to using rock along the right-of-way.  

Since issuance of the draft EIS, Sierrita addressed our comment on its Plan regarding rock.   

As discussed in section 4.2.4, hydro axed vegetation would be incorporated into the topsoil to 

promote stability of the soil surface and reduce erosion.   

Permanent impacts on stony-rocky soils at aboveground facilities would total 6.4 acres; 

permanent impacts on droughty soils at aboveground facilities would total 5.4 acres.  This is a minor 

impact. 

4.2.1.6 Shallow Bedrock 

Soils with bedrock present within 60 inches of the soil surface are considered shallow to bedrock.  

Approximately 12 percent (93.9 acres) of the proposed pipeline route has the potential for shallow 

bedrock.  Seven percent (4.6 acres) of the soils at proposed contractor yards and 9 percent (7.7 acres) of 

soils affected by access road modifications have shallow bedrock.  Permanent impacts on soils with 
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shallow bedrock at aboveground facilities would total 4.4 acres, or about 43 percent of the total area for 

all aboveground facilities.  

Specialized mechanical equipment or blasting may be required in order to trench through areas of 

shallow bedrock.  As discussed in section 4.1, Sierrita may use rock excavated from the trench to backfill 

the trench only to the top of the existing bedrock profile and would implement a Project-specific Blast 

Plan (see appendix K) during construction.   

4.2.1.7 Hydric Soils 

Hydric soils are defined as soils that formed under conditions of saturation, flooding, or ponding 

long enough during the growing season to develop anaerobic conditions and support the growth and 

regeneration of hydrophytic vegetation.  None of the soils crossed by the proposed pipeline route, at 

aboveground facilities, at proposed contractor yards, or affected by access road modifications are 

designated as hydric soils.   

4.2.2 Flash Flooding and Channel Scouring 

In addition to the standard soil limitations discussed in section 4.2.1, we received comments 

about the Project’s potential impacts from flash flooding.  We also received several comments during 

scoping regarding the potential for the Project to result in additional channel scouring, headcutting, etc., 

as a result of erosion and rain events.  

In the event of high quantities of rain or mountain precipitation, low lying areas may become 

inundated with flooding.  In general, flood concerns are along ephemeral washes that drain nearby 

mountain ranges, piedmonts, and basin floors as well as subsequent low-lying areas.  In 1983, Hurricane 

Octave, coupled with a low pressure system, produced 100-year storm quantities of 9.9 inches at the 

mouth of the Santa Cruz River, which is west of Tucson.  The Project area is also subject to a monsoon 

season in which large amounts of water are released during rain events in a short period of time.  The 

monsoon season in southern Arizona typically occurs in between June 15 and September 30. 

Although flooding itself does not present a risk to buried pipelines, bank erosion and/or scour 

could expose pipe or result in unsupported sections of pipe.  In areas of relatively low relief, the minor 

drainages crossed by the pipeline route consist of washes with shallow banks.  The shallow nature of the 

washes allows the flow to spread out during high flow events, which limits the potential for bed 

scour.  However, most dry washes are prone to channel scouring.   

The pipeline burial depth at each dry wash crossing proposed by Sierrita was determined by 

summing the design single-event scour depth and the long-term degradation depth.  The pipeline depth 

would range from 7 to 20.8 feet based on the Scour and Lateral Bank Migration Analysis and 

consultations with the Pima County RFCD.  The lateral-migration potential (i.e., the extent of depth 

requirement on either side of the crossing) was determined by applying the erosion-hazard setback 

distances outlined in Pima County RFCD Ordinance No. 2010-FC5.  The migration or setback distance is 

a function of the 100-year peak discharge associated with each watercourse crossing.  The setback 

distances are typically applied to each bank (measured from the top of bank).  If no discernible bank 

exists, the distance typically is measured from the edge of the 100-year floodplain.   

As discussed in section 4.3.2.2, the Pima County RFCD regulates specific improvements within a 

regulatory floodplain or erosion hazard area, which includes areas along any wash with a base flood 

discharge that equals or exceeds 100 cubic feet per second, and areas subject to sheet flooding.  The Pima 

County RFCD-regulated washes have an erosion hazard setback that ranges from 25 to 500 feet, 
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depending on the size of the wash.  As discussed further in sections 4.3.2.2 and 4.3.2.6, Sierrita completed 

a Scour and Lateral Bank Migration Analysis in coordination with the Pima County RFCD to determine 

the pipeline depth at ephemeral wash and floodplain crossings and ATWS setbacks.   

In addition to burying the pipeline deeper at scour-prone locations, Sierrita would implement best 

management practices during and after construction to maintain the water quality of any waterbody 

adjacent to the construction work area.  Such measures include the installation and maintenance of 

erosion controls (e.g., water bars, silt fence, straw bales) throughout construction and until revegetation is 

successful or the right-of-way is stabilized, as determined by the FERC and/or BANWR, thus reducing 

potential flood-related impacts.  Sierrita would conduct aerial pipeline inspections to monitor the stability 

of the pipeline right-of-way during operations.  

As discussed further in section 4.3.2.6, Sierrita would install erosion control devices such as 

temporary slope breakers (consisting of soil, silt fence, staked straw bales, or sand bags), sediment 

barriers, or mulch to adequately minimize the impacts from flash flooding events.  However, public and 

agency comments indicate that typical erosion control devices cannot withstand the force of the water 

flow during flash flood events.  As a result, Sierrita had discussions with local ranchers and landowners 

actively working to control erosion in the Project area, and has provided copies of its Plan, Procedures, 

Reclamation Plan, and Post-Construction Vegetation Monitoring Document for comment.  In December 

2013, Sierrita filed revised copies of these construction and restoration plans that incorporated changes 

recommended by us in the draft EIS and based on stakeholder comments.     

To appropriately minimize Project-related sedimentation into ephemeral washes during flash 

flooding events, Sierrita would install temporary erosion control measures during initial grading activities 

such as drivable berms at the top-of-bank in areas where the right-of-way is a continuous downslope of at 

least 200 feet with a slope angle greater than 5 percent.  While Sierrita would not place excavated 

material or imported material (such as riprap or toe rock) into ephemeral wash channels during 

construction, it does anticipate, however, the need to place excavated material only (i.e., no imported 

material) into the channel of the Altar Wash during construction due to the size of the crossing.  Also, as 

recommended by Pima County, Sierrita agreed to use rock terraces as appropriate as one form of side 

slope erosion control.  However, a revised version of Sierrita’s Plan that includes this measure has not yet 

been filed with the FERC.  Therefore, we recommend that: 

 prior to construction, Sierrita should file a revised version of its Plan that identifies 

rock terraces as a measure to control erosion. 

Based on Sierrita’s site visits and consultations, following construction and where the Project 

right-of-way would intersect a dry wash, Sierrita would place water bars to divert water off the right-of-

way into a vegetated area instead of directly into the dry wash.  As discussed in Sierrita’s Reclamation 

Plan, waterbars would usually consist of a 1-foot high berm with an upslope swale.  Where well-

vegetated areas are not present, J-hooks and rocks would be installed at the ends of all waterbars.  Sierrita 

would also, as discussed in its revised Reclamation Plan, have a hydrogeologist on site to identify soil 

type and the need for any additional stabilization measures at each dry wash crossing.   

4.2.3 Spill/Contamination Prevention 

Based on a review of the EPA’s superfund sites database, no hazardous waste sites are within 

0.25 mile of the proposed disturbance area (EPA, 2012a); however, all of the soils crossed by the Project 

would be susceptible to contamination from spills or leaks of fuels, lubricants, and coolants from 

construction equipment.  Although these impacts would typically be minor because of the low frequency 
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and volumes of these occurrences, the introduction of these contaminants to soils can adversely affect 

productivity. 

During construction, Sierrita would implement mitigation measures to prevent and contain, if 

necessary, accidental spills of any material that may contaminate soils, and to ensure that inadvertent 

spills of fuels, lubricants, or solvents are contained and cleaned up in accordance with its SPCC Plan (see 

appendix O).  If required, all potentially contaminated materials would be handled, transported, and 

disposed of in accordance with appropriate federal, state, and local regulations.   

4.2.4 Topsoil Segregation 

Topsoil is the uppermost layer of soil and typically has the highest concentration of organic 

materials and generally has greater biological productivity than subsurface soils.  The micro-organisms 

and other biological material typically found in topsoil provide necessary nutrients to vegetation.  Topsoil 

also has the highest concentration of plant roots and seeds.  Topsoil preservation is important especially 

for restoration of natural vegetation and cropland and range or pasture lands, especially in areas where 

topsoil is limited in extent or depth.  Construction activities such as grading, trenching, and backfilling 

could cause mixing of soil horizons.  Mixing of topsoil with subsoil, particularly in agricultural lands, 

could leave less-productive soil in the root zone, which could lower soil fertility and decrease the ability 

of disturbed areas to revegetate successfully.  Operating heavy equipment under wet soil conditions could 

cause deep soil compaction and topsoil/subsoil mixing in agricultural areas, especially where the ditch-

plus-spoil-side topsoil segregation method is used.  Sierrita’s Plan includes directives for topsoil 

segregation to prevent or adequately minimize the mixing of topsoil with subsoil. 

Topsoil would be segregated across the ditch and working sides of the construction workspace in 

agricultural and residential areas and in areas where requested by landowners and in accordance with 

Sierrita’s Plan.  When a large amount of grading is required, Sierrita would segregate topsoil across the 

entire width of the construction workspace. 

Sierrita would segregate at least 12 inches of topsoil in areas of deep soils (those having more 

than 12 inches of topsoil).  In areas where the topsoil depth is less than 12 inches, which is assumed to be 

the vast majority of the Project area, Sierrita would use a soil scientist to determine the actual depth of 

topsoil present based on A horizon characteristics of the given soil map unit and would attempt to 

segregate the entire topsoil depth (assumed to be the top 4 inches of soil for planning purposes).  Topsoil 

would be stockpiled in a manner that discourages mixing with subsurface soil throughout all construction 

activities.  Sediment barriers such as silt fencing, staked straw bales, or trench plugs would be installed to 

prevent erosion and siltation from the stockpiles into nearby waterways. 

To adequately minimize impacts on soil resources from the Project, Sierrita would implement 

mitigation controls for erosion, compaction, drainage tiles, and stony and rocky soils, as discussed in the 

preceding sections and outlined in its Plan.  These mitigation measures would be monitored through 

environmental inspections during construction and restoration.   

EIs would monitor construction and restoration activities to document that Sierrita is complying 

with its Plan.  Potential impacts from construction and restoration along the Project may include erosion, 

compaction of soils, and the introduction of stones or rocks to the top 12 inches of topsoil.  EIs would 

monitor and identify areas that appear to be susceptible to these impacts and would implement 

appropriate mitigation measures to reduce or limit the potential affects.  Mitigation measures include the 

proper marking of areas to be cleared for construction; identification of any soil stabilization or erosion 

controls needed along the Project route; and verifying the appropriate restoration of contours and topsoil, 

and that any soils imported for restoration purposes are free of noxious weeds and pests.  Mitigation 
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controls for erosion implemented by Sierrita include installation of sediment barriers and slope breakers 

during construction, and application of mulch or other erosion control measures during restoration in 

areas that are susceptible to erosion.  In addition, Sierrita would restore to pre-existing conditions any 

existing water bars and erosion control structures that are currently in place.  

Based on the soil conditions in the Project area, there is a limited amount of topsoil.  The Project 

area is also subject to heavy rains and flash flooding during the monsoon season as discussed in section 

4.2.2.  A majority of the soils impacted by the Project have high wind erodibility as discussed in section 

4.2.1.  Based on a site-specific scour analysis and consultations with the Pima County RFCD, Sierrita’s 

pipeline trench at dry washes may be up to 20.8 feet deep to accommodate the depth of cover needed 

under each dry wash.  As such, spoil piles (both topsoil and subsoil) associated with wash crossings could 

be relatively large and susceptible to runoff.  While Sierrita proposed to install erosion controls and would 

stabilize topsoil piles, it had proposed in the draft EIS that these measures be excluded at all dry washes.  

As a result, we recommended in the draft EIS that Sierrita revise its proposed modification because we 

determined spoil piles should be controlled at dry washes.  Topsoil could be lost during construction due 

to heavy rains or flash flooding events and to wind erosion when stored in piles during construction if not 

properly protected, which may result in a significant, adverse impact.   

Since issuance of the draft EIS, Sierrita addressed our comments to clarify how it would protect 

topsoil piles from heavy rain, flash flooding, and wind erosion during construction in the monsoon season 

(between June 15 and September 30).  Sierrita would clear approximately 25 percent of vegetation within 

the right-of-way during initial clearing, and the remaining 75 percent of vegetation would be removed 

using a hydro axe prior to topsoil removal.  Sierrita would incorporate the hydro axed vegetation into the 

topsoil to assist in reducing wind and water erosion and to protect topsoil piles from heavy rain, flash 

flooding, and wind erosion during construction.  Sierrita would not expose topsoil piles to weather 

conditions for more than 2 months during construction, with the exception of aboveground facility 

locations, tie-in locations, and test manifold locations that may have topsoil exposed for nearly the 

duration of construction.  This measure has been incorporated into section IV.B.4 of Sierrita’s Plan.  We 

reviewed Sierrita’s revised Plan and find the modification acceptable (see appendix E). 

Impacts on open and rangeland soils resulting from construction of the pipeline would be 

temporary since the pipeline would be buried and disturbed areas within the temporary construction and 

permanent rights-of-way would largely revert to their pre-construction uses following restoration.   

4.2.5 Operation Impacts 

During Project operation there would be no impacts on soil resources expected beyond occasional 

ground inspections of the right-of-way (most inspection would be completed via aerial patrols) and the 

areas occupied by aboveground facilities.  Any impacts on soil resources associated with standard 

operations would be minor and infrequent.   

Potential impacts from maintenance of the Project could include soil displacement, compaction, 

and erosion caused by machinery necessary to maintain or repair any portions of the pipeline or 

aboveground facilities.  To adequately minimize impacts on soils from operation, Sierrita would 

implement the measures in its Plan to mitigate impacts such as compaction and erosion. 

We received scoping comments regarding the Project’s potential to cause an increase in erosion 

in the Project area, both off and on the right-of-way following construction, as a result of the use of the 

operational right-of-way by undocumented immigrants, drug and human traffickers, U.S. Border Patrol 

personnel, and hunters.  These activities would likely lessen revegetation success, resulting in increased 

erosion and channels along foot and vehicle paths due to the sensitive soils, sparse vegetation, and 
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drought conditions.  As discussed in section 4.9.2, Sierrita would reclaim the right-of-way following 

construction and attempt to make it inhospitable for foot and vehicle travel.  To mitigate for erosion, 

Sierrita would install permanent erosion control measures as part of Project cleanup and restoration.  In 

general, Sierrita proposed the use of mitigation measures to address revegetation and erosion within its 

right-of-way.  Sierrita would monitor the right-of-way for at least 5 years following initial seeding and 

succulent transplanting in accordance with its Reclamation Plan and Post-Construction Vegetation 

Monitoring Document (see appendices G and H, respectively).  Sierrita would also continue annual 

monitoring until the FERC and/or the BANWR determines that the restoration and revegetation goals 

have been achieved (i.e., that a plant cover has been established similar to that of the areas adjacent to the 

Project right-of-way that were not disturbed by Project construction).  In addition, Sierrita would 

complete restoration activities and monitoring as specified in its easement agreements with the individual 

landowner or land-managing agency.  

4.3 WATER RESOURCES 

4.3.1 Groundwater 

Groundwater resources within the Project area are found primarily in the Basin and Range aquifer 

system, a large-scale (multi-state) regional aquifer system formed in sediments and bedrock in the Basin 

and Range physiographic province (Robson and Banta, 1995).  Within the Project area, two groundwater 

sub-basins are mapped: the Upper Santa Cruz and Avra Valley sub-basins within Arizona’s Tucson 

Active Management Area (AMA) (Barker, 2009; Arizona Department of Water Resources [ADWR], 

2011). 

Basin and Range Aquifer System 

The principal aquifers in the Basin and Range aquifer system occur in thick deposits of basin fill 

in valleys bounded by mountain ranges.  The basin fill material primarily consists of unconsolidated to 

semi-consolidated sediments of gravel, sand, silt, and clay deposited on alluvial fans, pediments, flood 

plains, and playas (Robson and Banta, 1995).  Bedrock is present in uplifted blocks (mountain ranges) 

and beneath the basin fill and consists of carbonate, metamorphic, igneous, and clastic sedimentary rocks.  

The mountain ranges protrude 3,000 to 6,000 feet above the level of the surrounding basins, and land 

surface in the basin generally slopes from mountain fronts toward the central parts of the basins (Robson 

and Banta, 1995).   

Groundwater in the basin-fill aquifers occurs under unconfined to semi-confined conditions.  

Groundwater recharge is derived from precipitation in the mountains surrounding the basins, along the 

margins of the basin and to a lesser extent over the valleys.  Groundwater flows from these mountain-

front recharge areas toward discharge areas at the center of structural basins near the centers of valleys.  

Aquifer discharge is by evapotranspiration, discharge to streams, inter-basin flow, and groundwater 

withdrawal by wells.  Inter-basin flow and evapotranspiration can be significant components of 

groundwater discharge as many basins are connected by basin fill in narrow valleys between basins, and 

due to the arid climate (high summer temperatures) that occur in the region. 

In Arizona, groundwater withdrawal from wells is the largest component of discharge from the 

Basin and Range aquifer system (Robson and Banta, 1995).  In some areas the rate of withdrawal is about 

200 times the rate of recharge, half of which is returned to the system through surface infiltration over 

irrigated lands and along ephemeral stream beds, and the other half lost to the atmosphere by 

evapotranspiration.  Large groundwater withdrawals for irrigation, industrial use, mining activities, and 

residential supply have caused large water-level declines in some of the basin-fill aquifers.  A result of 

declining water level is subsidence of the land surface and the development of earth fissures (cracks) at 
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the surface where unconsolidated sediments overlie uneven bedrock in the subsurface.  Within the Tucson 

AMA groundwater is a depleting resource (Barker, 2009). 

The basin-fill aquifers generally have higher overall permeability (both unsaturated and saturated) 

relative to the surrounding bedrock, which allows for rapid infiltration of water directly from the surface.  

Due to the relatively higher permeability of the basin-fill material and the rapid rate of infiltration, these 

aquifers can be susceptible to surface sources of contamination. 

Bedrock aquifers generally underlie the basin-fill aquifers and consist of limestone, dolomite, and 

marble with some quartzite, shale, siltstone, and sandstone in formations that are thousands of feet thick.  

Groundwater flow and yield within the bedrock aquifers depend on the number of interconnecting 

fractures (secondary permeability).  Within soluble bedrock terrain such as limestone, dolomite, and 

gypsum, this system of interconnected fractures may become enlarged due to dissolution of the rock, 

allowing for a greater rate of groundwater flow and yield (Robson and Banta, 1995).   

The Upper Santa Cruz and Avra Valley sub-basins are within the Tucson AMA, one of five water 

management areas established by Arizona’s 1980 Groundwater Management Act and governed by the 

ADWR.   

The Upper Santa Cruz and Avra Valley sub-basins are composed of Tertiary to Quaternary-age 

volcanic deposits and unconsolidated to consolidated sediments consisting of gravel, sand, silt, and clay 

with a small percentage of gypsiferous and anhydrous sediments (Robson and Banta, 1995).  The 

sediments along the margins of the basins are usually coarse-grained and grade into finer sediments 

towards the center of the basin.  The sediments of the sub-basins have been divided into lower and upper 

basin-fill units based on their hydrogeologic characteristics and further subdivided into stratigraphic units 

based on lithological descriptions, structure, and depositional history.  The upper and lower basin-fill 

sediments are saturated at depth and form the regional aquifer system.  Groundwater to depths of 1,000 

feet can be found in unconfined to semi-confined conditions.  

In both sub-basins the upper basin-fill unit ranges from several hundred to 1,000 feet in thickness.  

The unit consists of mostly semi-consolidated to unconsolidated gravel, sands, and clayey silt.  The upper 

basin-fill unit is divided into the Younger Alluvium, Fort Lowell Formation, and the upper Tinaja beds.  

The Younger Alluvium, which refers to the stream channel deposits, is extremely permeable and ranges 

from 40 to 100 feet thick.  It serves as an important hydrological component to the area because it is the 

channel between flood waters and the underlying aquifer.  However, due to its limited extent and water 

level declines, the Younger Alluvium is not considered a significant aquifer. 

The Fort Lowell Formation, along with the upper Tinaja beds, makes up the most productive unit 

of the Tucson AMA regional aquifer.  This is due to its vast saturated thickness throughout the Upper 

Santa Cruz sub-basin and in the northern parts of the Avra Valley sub-basin.  Groundwater in the 

formation usually occurs under unconfined conditions.  Aquifer hydraulic properties vary greatly and are 

dependent upon sediment size, distribution, and degree of cementation.   

The lower basin-fill unit in the Project area is several thousands of feet thick and is comprised of 

both sediments and rock.  The lower basin-fill unit is divided into the middle and lower Tinaja beds, 

which are composed of gravels and conglomerates to gypsiferous and anhydritic clayey silts; and the 

underlying Pantano Formation, which consists of semi-consolidated to consolidated conglomerates 

sandstones, mudstones, and gypsiferous mudstones.  The middle and lower Tinaja beds produce small 

amounts of water.  Aquifer hydraulic parameters vary greatly depending on location, consolidation, and 

composition of the aquifer matrix.  The Pantano Formation is capable of producing moderate amounts of 

water and possesses hydrologic aquifer values similar to the lower Tinaja beds. 
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4.3.1.1 Sole-Source Aquifers and Protected Aquifers 

In 1984, the Upper Santa Cruz and Avra Valley sub-basins were designated as sole-source 

aquifers by the EPA in accordance with the Safe Drinking Water Act (EPA, 2008).  An aquifer must 

supply more than 50 percent of a community’s drinking water to be designated as sole source.  These 

areas tend to have no alternative drinking water sources that could physically, legally, and/or 

economically supply those who depend upon the aquifer for drinking water.  Designated sole or principal 

source aquifers are referred to as “sole-source aquifers” (EPA, 2012b). 

The 1980 Arizona Groundwater Code recognized the need to aggressively manage the state’s 

finite groundwater resources to support the growing economy (ADWR, 2011).  Areas with heavy reliance 

on mined or depleting groundwater resources were identified and designated as AMAs, including the 

Tucson AMA in which the Project would be located.  These areas are subject to regulation pursuant to the 

Arizona Groundwater Code.  Generally, the primary management goal is to achieve a safe-yield by the 

year 2025.  A safe-yield is achieved when groundwater withdrawal rate does not exceed the recharge rate.  

As described in the Tucson AMA Third Management Plan (ADWR, 1999), groundwater is currently used 

at twice the rate it is replenished.  Groundwater overdraft in the AMA has lowered water levels by up to 

200 feet in Tucson Water’s Central Well Field.  Subsidence has occurred in several areas of the AMA and 

is projected to increase if groundwater declines continue.  Regulatory and conservation programs are 

currently mandated for agricultural, municipal, and industrial groundwater users.  

We received scoping comments regarding the use of groundwater for Project activities such as 

dust control and hydrostatic testing.  Sierrita would not use groundwater for this purpose and, therefore, 

the Project would not be subject to the EPA and ADWR regulatory and conservation programs regarding 

groundwater appropriation.  However, as the entire Project is in an area underlain by basin-fill aquifers 

designated as a sole source and the Tucson AMA, the discharge of hydrostatic water would be in an area 

with managed groundwater resources that are susceptible to contamination.   

The EPA has delegated hydrostatic test water discharge regulatory authority to the Arizona 

Department of Environmental Quality (ADEQ).  Water discharges to the land surface in Arizona are 

subject to permitting under the Arizona Aquifer Protection Program, and discharges from hydrostatic tests 

of newly constructed pipelines qualify for a Type 1 General Permit.  This permit requires that the water 

used for hydrostatic testing does not exceed applicable water quality standards and that best management 

practices must be followed to reduce or prevent the discharge of pollutants.  Sierrita stated that water for 

hydrostatic testing, HDD operations, and dust suppression would originate from the CAP Canal.  Water 

entering the CAP Canal undergoes strict water quality testing as mandated by the EPA and currently 

services cities, water utilities, irrigation districts, and Indian communities.  Therefore, contamination is 

not anticipated in waters obtained from the CAP Canal.  In addition, the ADEQ assumes that water from 

the CAP Canal meets the required water quality standards.  Sierrita consulted with the ADEQ 

Groundwater Protection Division to confirm that complying with the requirements of the Type 1 General 

Permit would provide sufficient protection of the sole-source aquifer.  ADEQ confirmed that compliance 

with the Type 1 General Permit would provide protection to the underlying aquifer.  Additionally, Sierrita 

has not identified any contaminated soils, hazardous waste sites, mines, or other sources of contamination 

near the proposed hydrostatic test discharge locations.  As a result, the infiltration of hydrostatic test water 

should not result in the transport of residual contaminants to the underlying aquifer. 

4.3.1.2 Water Supply Wells and Springs 

Based on a review of state databases for water supply wells, springs, or seeps within 400 feet of 

the Project area, and field surveys to verify the database findings within 150 feet of the pipeline 

centerline, no springs or seeps were identified within 400 feet of the Project work area (ADWR, 2012a).  
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Active and inactive groundwater wells located within 400 feet of the proposed construction work area are 

listed in table 4.3.1-1.  Well owners use groundwater in the Altar Valley primarily for ranching and 

agriculture activities.  

4.3.1.3 Wellhead Protection Areas 

Wellhead Protection Areas are regions where states manage the land use above groundwater used 

to supply public drinking water.  Generally, states do not disclose specifics regarding these plans, such as 

pumping centers and protection area limits, due their critical nature.  It appears probable that Wellhead 

Protection Areas are likely proximate to the Project because, as shown in table 4.3.1-1, the City of Tucson 

owns municipal wells within 350 feet of the Project.  However, Sierrita would obtain water for 

hydrostatic testing and dust control from the CAP Canal, a surface water source, and, therefore, water 

appropriation would not affect a Wellhead Protection Area.   

4.3.1.4 Contaminated Groundwater 

Within the Tucson AMA, 356 wells, springs, and mine sites have parameter concentrations that 

have equaled or exceeded drinking water standards for arsenic, lead, nitrates, fluoride, beryllium, 

cadmium, organics, mercury, copper, chromium, zinc, total dissolved solids, radionuclides, selenium, 

and/or nitrates (ADWR, 2011).  Wells, springs, or mine sites with drinking water standard exceedences 

for nitrates and arsenic are approximately 10 miles east and 7 miles north of the Project.  Therefore, these 

areas of contamination would not have a direct impact on the Project. 

There are 15 Voluntary Remediation Program sites, 7 Water Quality Assurance Revolving Fund 

sites, 1 active National Priorities List site, 1 Department of Defense site, and 2 Resource Conservation 

and Recovery Act remediation sites within the Tucson AMA (ADWR, 2012b), the majority of which are 

located near Tucson.  The closest contaminated sites to the Project include two Voluntary Remediation 

Program sites (Ansell Incorporated [chromium] and Former Circle K Store #01046 [benzene, toluene, 

ethyl benzene, xylene, and hydrocarbons]) located approximately 10 miles northeast of MP 0.0.  These 

areas of contamination would not have a direct impact on the Project. 

We received scoping comments concerning the potential presence of contaminants in water 

acquired for use in the Project for such tasks as dust control and hydrostatic testing.  As discussed in 

section 4.3.1.3, Sierrita would obtain water for hydrostatic testing and dust control from the CAP Canal, a 

surface water source that is subject to strict water quality testing.  Sierrita also consulted with the ADEQ 

and confirmed that compliance with a Type 1 General Permit would provide protection to the underlying 

aquifer.  Sierrita has not identified any contaminated soils, hazardous waste sites, mines, or other sources 

of contamination near the proposed hydrostatic test discharge locations.  As a result, the infiltration of 

hydrostatic test water should not result in the transport of residual contaminants to the underlying aquifer.  

4.3.1.5 General Impacts and Mitigation 

Construction activities, including clearing, trench excavation, dewatering, fuel handling, and 

blasting, could affect groundwater in several ways.  Clearing and grading would remove vegetation that 

provides filtration and slows surface runoff.  Trenching and soil stockpiling activities would temporarily 

alter overland flow and groundwater recharge and could alter near-surface groundwater flows where 

shallow groundwater is encountered.  Heavy equipment used for construction could compact the soil 

along the right-of-way and slow groundwater recharge rates.  Shallow groundwater could also affect the 

buoyancy of the pipe, increase the potential for pipe corrosion, and cause sidewall instability during 

construction.   
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TABLE 4.3.1-1 
 

Groundwater Wells Within 400 Feet of the Project Work Area 

Nearest 
Milepost 

Distance from 
Work Area 

(feet) 

Direction 
from Work 

Area Well Owner 
Well 

Number Well Type 
Well Depth 

(feet) Field Verification Result a 

0.0 113.8 Northwest Tucson Water/City 
of Tucson 

583580 Cathodic 
Protection 

345 Cathodic protection is 
possible; no active water 

well observed at this 
location 

1.1 Within Work 
Area 

East Bureau of 
Reclamation 

509524 Groundwater 
Level Monitor 

1,400 Absent 

3.8 257.4 West Phillips, C L 606365 Stockwater/ 
Domestic 

600 Not Available (N/A) 

4.8 58.6 Southeast City of Tucson 620270 Municipal 
Recovery Well 

160 Present; Active 

5.8 340.2 West City of Tucson 620266 Municipal 
Recovery Well 

800 N/A 

5.8 340.2 West City of Tucson 569386 Municipal 
Recovery Well 

1,000 N/A 

6.5 78.4 Southeast City of Tucson 549202 Cathodic 
Protection 

160 Absent 

7.2 325.9 North City of Tucson 549203 Cathodic 
Protection 

160 N/A 

7.5 281.9 North Tucson Water 217817 Cathodic 
Protection 

170 N/A 

R28.0 12.9 West Private 616198 Domestic/ 
Industrial 

504 N/A 

R28.0 12.8 West Davis-Monthan 
AFB 

804996 Domestic 504 N/A 

R28.1 Within Work 
Area b 

Southeast Arizona State 
Lands 

616199 Domestic/ 
Industrial 

504 N/A 

R28.1 Within Work 
Area b 

West Arizona State 
Lands 

616200 Domestic 504 N/A 

R28.4 376.7 West Private 607468 Stockwater/ 
Domestic 

Not Reported N/A 

R28.4 373.6 West Private 624829 Stockwater/ 
Domestic 

Not Reported N/A 

R32.2 397.7 Northwest Arizona State 
Lands  

616202  Stockwater Not Reported N/A  

______________________ 
a Field verification was performed on wells within 150 feet of the Project work area. 
b Sierrita would verify the presence/absence and location of well prior to construction. 

 

Construction of the pipeline would require trenching and backfilling to a depth of an estimated 7 

to 20.8 feet below the ground surface.  Based on groundwater data mapping by the ADWR, Sierrita 

anticipates that the depth to groundwater in the Project area is 48 feet below the ground surface or deeper.  

Area wells are reported to obtain their water supply from depths of 160 feet or greater (see table 4.3.1-1).  

Therefore, trenching and backfilling generally would occur at least 27 to 139 feet above the uppermost 

groundwater level anticipated in the Project area.   

In the unlikely event groundwater was to infiltrate into the excavated trench, dewatering the 

trench could result in localized, minor changes in the water table.  Effects from construction of the 

pipeline would likely be temporary, and the groundwater system would recover to equilibrium within a 

period of days to a few months.  Other groundwater impacts during construction would be effectively 

minimized or avoided by implementing construction practices outlined in Sierrita’s Plan and Procedures 

(see appendices E and F, respectively), such as installing trench plugs to prevent the movement of water 
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along the buried pipeline, restricting or modifying construction practices during heavy rains, and limiting 

herbicide application to comply with state or federal requirements. 

In the event shallow groundwater is encountered, it could affect the buoyancy of the pipe (i.e., the 

pipeline would be more likely to rise to the ground surface) and could increase the potential for pipe 

corrosion.  Saturated soil conditions could also increase the difficulty of trench excavation and reduce the 

stability of the trench wall during pipeline placement and subsequent inspection of the pipeline before 

backfilling.  Sierrita would use externally coated pipe and install cathodic protection where necessary to 

guard against corrosion.  Sierrita’s implementation of these measures would reduce impacts associated 

with shallow groundwater to less than significant levels. 

Potential construction-related impacts on public and private wells could include localized 

decreases in groundwater recharge rates through changes to overland water flow, contamination, 

decreased well yields, decreased water quality (such as increased turbidity or odor in the water), 

interference with well mechanics, or complete disruption of the well.  These impacts could result from 

trenching, equipment traffic, hazardous materials spills, or blasting. 

Wells along or near the proposed right-of-way are unlikely to be susceptible to observable 

decreases in groundwater recharge.  The wells listed in table 4.3.1-1 are completed in groundwater-

bearing zones at depths of over 160 feet below the ground surface.  Recharge to these aquifers occurs 

over a much wider source area than would be affected by pipeline clearing and trenching.  Trench backfill 

and compaction mitigation, along with implementation of site restoration, storm water pollution 

prevention activities, and spill prevention, control, and cleanup activities would avoid or effectively 

minimize potential impacts on groundwater recharge and water quality. 

Though aquifers are unlikely to be damaged by the Project, well heads and associated piping and 

storage facilities could be impacted by construction.  Sierrita would implement the following measures to 

assess the current condition of wells within the right-of-way prior to construction and details on how they 

would investigate potential damage caused by construction:   

 If wells, or other components of a water supply system (including but not limited to 

wells, water supply lines, and stock and storage tanks), are encountered within the 

construction work area, they would be flagged and surrounded with a 5-foot-wide radius 

of construction fencing prior to construction to prevent damage from excavations and 

heavy equipment passage.  Further, if identified, water supply systems within 150 feet of 

the Project work area would be marked on the construction mapping. 

 During construction, the construction contractor would work with the landowner to locate 

unmarked or private waterlines identified prior to land disturbing activities in a given 

area.  Temporary shutoffs, if needed, would be coordinated with the landowner and 

affected parties.   

 If waterlines are damaged as a result of construction, Sierrita would attempt to repair the 

damage the same day on a temporary basis.  Temporary repairs may include replacing the 

damaged water supply system component, providing adequate temporary 

accommodations, or providing a temporary water supply to affected homeowners while 

the water supply is repaired or replaced in the event that no other potable water source is 

readily available.  Within 30 days following construction, Sierrita would permanently 

repair damage to existing private or unmarked waterlines in coordination with the 

landowner or land-managing agency. 
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 For active water wells and springs used for domestic and agricultural supply that are 

identified within 150 feet of the Project work area, Sierrita would offer to the well/spring 

owner participation in a Water Well and Spring Testing Program.  As part of the 

program, Sierrita would offer to conduct pre-construction and post-construction 

evaluation of the individual well’s water quality and quantity.  A qualified independent 

contractor would perform the pre and post-construction testing, which would include, but 

not be limited to: 

o analytical testing of the water quality parameters pH, total recoverable petroleum, 

total suspended solids, total dissolved solids, turbidity, alkalinity, and nitrates; 

and  

o yield analysis, based on the known time to fill a measured volume at the water 

source. 

If post-construction water samples exceed water quality standards established by the EPA 

and pre-construction water samples do not, Sierrita would consider the water quality 

impaired by the Project.  Sierrita would also consider well yields that are at least 20 

percent less than pre-construction yields impaired by the Project. 

 Sierrita would evaluate landowner complaints or damage associated with construction 

within 10 days of the complaint.  If it is determined that a private landowner’s water 

supply system has been damaged by Project construction, Sierrita would use 

commercially reasonable, good faith efforts to remedy the damages (as memorialized in 

an appropriate settlement between landowner and Sierrita). 

 If an impact occurs on a livestock well or an irrigation well, Sierrita would provide 

temporary water sources to sustain livestock while a new permanent water supply well is 

constructed.  

 Sierrita would not provide a temporary water source for crops, but would compensate 

landowners for any losses in crops resulting from well damage. 

4.3.1.6 Accidental Spills of Hazardous Materials 

Pipeline construction necessitates the use of heavy equipment and associated fuels, lubricants, 

and other potentially hazardous substances that, if spilled, could affect shallow groundwater and/or 

aquifers.  Accidental spills or leaks of hazardous materials associated with vehicle fueling, vehicle 

maintenance, and material storage would present the greatest potential contamination threat to 

groundwater resources.  Soil contamination resulting from these spills or leaks could continue to add 

pollutants to the groundwater long after a spill had occurred.   

Implementation of proper storage, containment, and handling procedures would effectively 

minimize the chance of such releases.  Sierrita’s SPCC Plan addresses preventative and mitigative 

measures that would be used to avoid or minimize the potential impacts of hazardous material spills 

during construction.  Measures outlined in Sierrita’s SPCC Plan, Plan, and Procedures include, but are not 

limited to: 

 spill prevention and response training for construction personnel; 

 regular inspection of construction equipment for leaks; 
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 prohibition of fueling and lubricating activities and hazardous material storage in or 

adjacent to sensitive areas; 

 secondary containment for storage of fuels, oils, hazardous materials, and equipment; 

 collection and disposal procedures for wastes generated during equipment maintenance; 

 emergency response procedures; and 

 standard procedures for excavation and offsite disposal of any soils contaminated by 

spillage. 

We reviewed Sierrita’s SPCC Plan, Plan, and Procedures, and find that implementation of these 

plans adequately address the storage and transfer of fuels and hazardous materials as well as the response 

to be taken in the event of a spill.  

4.3.1.7 Blasting  

As discussed in section 4.1.3.2, blasting may be required along approximately 6.3 miles of the 

right-of-way between MPs 38.3 and 39.2 and MPs 53.6 and 59.0.  Sierrita would complete additional 

geologic investigations in these areas prior to construction to evaluate and further characterize bedrock 

conditions to determine if blasting would be necessary (see section 4.1.3.2). 

Blasting could affect groundwater quality by temporarily changing groundwater levels and 

increasing groundwater turbidity near the construction right-of-way.  However, as indicated in table 4.3.1-

1, there are no known wells within 400 feet of the areas where blasting could potentially occur.  

Therefore, impacts from blasting on wells are not anticipated for the Project. 

In the event a previously unidentified well is located within a blasting area, Sierrita would comply 

with all local, state, and federal regulations governing the use of explosives and fugitive dust control 

measures.  Further, as discussed further in section 4.1.3.2, Sierrita would implement a Project-specific 

Blast Plan during construction that would include procedures at water wells within 200 feet of the 

blasting.  Such procedures would include, but not be limited to, setting PPV to a level that would protect 

water wells and aboveground structures from any structural damage. 

We received comments on the draft EIS inquiring if blasting would be necessary at the border 

crossing.  Based on information from Sierrita, blasting is not anticipated within proximity to the U.S.-

Mexico border. 

4.3.1.8 Groundwater Appropriation  

We received scoping comments concerning the conservation of groundwater proposed to be 

appropriated for the Project.  Sierrita would not use groundwater sources for hydrostatic testing, HDD 

activities, or dust control.  All water for these tasks would be obtained from the CAP Canal.  Therefore, 

impacts on groundwater as a result of water appropriation are not anticipated.   

4.3.2 Surface Water Resources 

The Project would cross two watershed basins in Arizona, the Santa Cruz River and Rio de la 

Asuncion/Concepcion watersheds.  Major watershed, sub-basin, and sub-watershed descriptions and 

approximate milepost locations are provided in table 4.3.2-1 and shown on figure 4.3.2-1.   
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TABLE 4.3.2-1 
 

Watershed Basins Crossed by the Sierrita Pipeline Project 

Watershed/Sub-Basin/Sub-
Watershed 

Approximate  
Milepost 
Range 

HUC /  
Drainage Area 
(square miles) Description 

Santa Cruz River Watershed 0.0 – 55.7 150503 /  
8,600 

This watershed stretches from the San Rafael Valley, where 
the headwaters of the Santa Cruz River are located, and 
follows the Santa Cruz River south to about 25 miles south of 
the U.S.-Mexico border.  The Santa Cruz River runs south 
through Sonora, Mexico before looping back north into the 
United States to the confluence at the Gila River 
approximately 5 miles east of Nogales, Arizona.  The 
watershed is contained by the Santa Catalina, Rincon, 
Tucson, and Tortillita Ranges in the United States and the 
San Antonio, El Pinito, and El Chivato Ranges in Mexico.  
This watershed is listed as an EPA Priority Watershed. 

Brawley Wash – Los Robles 
Wash Sub-Basin 

0.0 – 55.7 15050304 /  
1,408 

Major hydrologic features include Aguirre Lake, Arivaca Lake 
and Dam, BK Tank, Mormon Lake, the Brawley, Blanco, 
Altar, Alambre, and Penitas Washes, and Arivaca Creek.  
This sub-basin has the highest stream density of all the 
Santa Cruz Watershed sub-basins, with an average density 
of 11.7 feet per acre, which indicates that it has higher flood 
peaks and higher sediment production relative to other sub-
basins. 

Lower Brawley Wash Sub-
Watershed 

0.0 – 14.9 1505030405 / 
410 

Northern portion of Brawley Wash south to the Three Points 
area. 

Upper Brawley Wash Sub-
Watershed 

14.9 – 22.4 1505030404 / 
149 

Southern portion of Brawley Wash to Altar Wash. 

Altar Wash Sub-Watershed 22.4 – 42.6 1505030403 / 
350 

Follows Altar Wash south to the Thomas Canyon Wash. 

Puertocito Wash Sub-
Watershed 

42.6 – 55.7 1505030402 / 
149 

South past Mormon Lake to the northern edge of the Pozo 
Verde Mountains. 

Rio De La Asuncion/
Concepcion Watershed 

55.7 – 59.1 150802 /  
10,130 

Only 130 square miles of this watershed is in the United 
States, and an additional 10,000 square miles is in Mexico.  
This watershed is southwest of the Santa Cruz watershed 
and flows south to discharge into the Gulf of California. 

Rio de la Asuncion Sub-Basin 55.7 – 59.1 15080200 /  
130 

Major hydrological features in this sub-basin include Tres 
Bellotas Canyon and Sycamore Canyon.   

Rio El Sasabe Headwaters 
Sub-Watershed 

55.7 – 59.1 1508020002 / 51 Eastern edge of Pozo Verde Mountains to the U.S.-Mexico 
border. 

____________________ 

HUC – Hydrologic Unit Code 

Source:  Uhlman et al., 2008 
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Historically, the surface water features of the Greater Santa Cruz watershed basin were made up 

of defined tributary washes (also called arroyos) between the mountain fronts and valley floors, wide 

floodplains consisting of a few perennial waterbodies, and a series of distributary channels that worked to 

slow the velocity and distribute water flow across the floodplain.  Starting in the mid-1860s, unmanaged 

livestock grazing in the Project area combined with periods of drought are thought to have significantly 

contributed to the removal of vegetation, compaction of soils, and subsequent erosion of the watershed 

basin.  Floods, fire suppression, and removal of woody vegetation for fuel also contributed to erosion and 

soil loss (AVCA, 2001).  The shallow channels that once worked to slow the flow velocity became more 

and more entrenched with time, allowing flow velocity to increase and subsequently causing increased 

bank erosion and sediment transport.  Additionally, farm levees were constructed, which narrowed the 

floodplain and further increased flow velocity (Pima County, 2000).  The Brawley and Altar Wash 

complex is a good example of this phenomenon.  In the early 1900s, the Altar Wash floodplain was 

utilized as a travel route.  The trade road was flooded in 1904 during the breach of Aguirre Lake, and has 

continued to become wider and more deeply incised over time.  The Brawley and Altar wash complex are 

now a major source of flooding impacting Avra Valley and the town of Marana (AVCA, 2010; NRCS, 

2010).    

From the early 1900s to the 1970s, livestock stocking rates declined, ranchers began to implement 

controlled grazing practices (e.g., fences, livestock tanks, wells, and waterlines), and efforts were made to 

restore grasses, and mitigate headcutting and gully formation.  Since the 1970s, ranchers in the Project 

area have been implementing resource management plans to include the monitoring of rangeland 

conditions; and implementing scientifically based range management practices, such as pasture rotation, 

brush management, water development, and prescribed fires, with a goal towards improving rangeland 

conditions (AVCA, 2010; NRCS, 2010).   

Off-road vehicle and foot traffic from recreationalists, hunters, law enforcement, and 

undocumented immigrants through ephemeral wash features have also contributed to further deterioration 

of ephemeral wash features through road and/or trail formation.  Road and trail formation disturbs and 

compacts soils, resulting in increased vulnerability to wind and water erosion, and tramples and removes 

vegetation, which introduces and/or spreads noxious and/or invasive species (Jordan, 2000; BLM, 2008).  

Vehicular traffic in dry washes disrupts soil conditions, contributing to soil instability and accelerating 

erosion of stream banks during flash flood events (NPS, 2003).   

There are many ongoing efforts to restore impacted washes and watersheds in the Project area, 

including those sponsored by the Altar Valley Conservation Alliance (AVCA).  Examples of some of the 

work spearheaded by this group include development of the Watershed Resource Assessment; hosting 

workshops with hydrologists to educate local landowners on watershed dynamics and restoration 

techniques; and assisting local landowners with restoration projects (e.g., Freeport-McMoRan 3 site), 

both by obtaining funds and providing volunteers to assist with the work (AVCA, 2010).   

The Pima County RFCD also undertakes drainage improvements, floodplain studies, bank 

stabilization, detention and retention basins, bridges, and riparian habitat and ecosystem restoration 

projects within Tucson, Oro Valley, Marana, and Sahuarita, in coordination with the COE and other 

agencies, as appropriate.  Recently completed projects include the Lower Santa Cruz River Living River 

Project, the Cienega Creek Bottomlands Restoration Project, and the Rillito River/Swan Wetlands 

Ecosystem Restoration Project (Pima County, 2014a). 

4.3.2.1 Federal Water Classifications 

Section 404 of the CWA gives the COE jurisdiction over waters of the United States, which 

includes all waters listed in 33 CFR 328.3, including streams.  The Nationwide Permit Program described 
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in 33 CFR 330 (2000) provides the following definitions for perennial, intermittent, and ephemeral 

streams: 

 Perennial stream:  Has flowing water year-round during a typical year.  The water table is 

located above the stream bed for most of the year.  Groundwater is the primary source of 

water for stream flow.  Runoff from rainfall is a supplemental source for stream flow. 

 Intermittent stream:  Has flowing water during certain times of the year, when ground 

water provides water for stream flow.  During dry periods, intermittent streams may not 

have flowing water.  Runoff from rainfall is a supplemental source of water for stream 

flow. 

 Ephemeral stream:  Has flowing water only during, and for a short duration after, 

precipitation events in a typical year.  Ephemeral stream beds are located above the water 

table year-round.  Groundwater is not a source of water for the stream.  Runoff from 

rainfall is the primary source of water for stream flow. 

Based on a desktop analysis of USGS National Hydrography Dataset, FWS National Wetlands 

Inventory maps, recent aerial photography, and field surveys conducted by Sierrita in August 2012, the 

pipeline centerline would cross 206 ephemeral washes, some of which are crossed twice (see appendix 

Q).  Of these, four ephemeral washes are within the Project construction workspace or ATWS.  In 

addition to the ephemeral wash crossings, the Project would cross one perennial waterbody, the CAP 

Canal at MP 0.9.  No intermittent waterbodies would be crossed or are located with the Project 

construction workspace or ATWS.   

The CAP Canal provides raw water to municipal water treatment plants, agricultural users, and 

Indian communities.  This 336-mile-long canal was designed to bring approximately 1.5 million acre-feet 

of water per year from a point on the Colorado River near Lake Havasu in La Paz County to Pima, Pinal, 

and Maricopa Counties in Arizona to counteract the overdrafting of groundwater (CAP, 2012).  Sierrita 

proposes to cross the CAP Canal using the HDD method.  Appendix L includes the site-specific HDD 

crossing plan for the CAP Canal. 

Of the ephemeral waterbodies that would be crossed by the Project, the Altar Wash, at MP R31.5, 

is the largest crossing and is considered a major waterbody.  The Altar Wash originates in the southern 

part of the Brawley Wash-Los Robles Wash sub-basin and flows north to become the Brawley Wash, 

which then continues to the north/northwest to its confluence with the Santa Cruz River.  An active 

stream gauge in the Altar Wash near Three Points indicates that this wash has the largest active stream 

flow within the Brawley Wash-Los Robles Wash sub-basin with an annual mean stream flow of 5.35 

cubic feet per second (average based on monitoring records from 1966 to 2006) (NRCS and University of 

Arizona, 2008).   

The NRCS, local Conservation Districts, local leaders, and other resource management agencies 

have identified soil erosion and sedimentation as a major concern in the Project area.  The Brawley and 

Altar Washes started entrenching in the early 1900s and are now deeply incised channels; their tributaries 

have also started to incise due to increased channel gradients.  Gully erosion has been identified as an 

issue in areas of steep slopes and deep soils, which can be worsened by the loss of vegetation cover and 

down-cutting of streams.  Conservation practices that are intended to improve vegetation coverage, 

stabilize soils, and control water flows have been implemented in the Project area to address these 

concerns (NRCS and University of Arizona, 2008).  AVCA recently submitted a proposal to Pima County 

seeking funds to develop and implement a comprehensive watershed restoration plan to restore the main 

stem and tributaries of the Brawley and Altar Wash complexes (AVCA, 2010).   
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Several commenters, including the FWS, requested that livestock tanks within the Project area 

also be identified as surface water resources, as livestock tanks provide wildlife habitat to several species, 

including the Chiricahua leopard frog and the northern Mexican gartersnake (see sections 4.7.1.3 and 

4.7.1.6, respectively).  Based on Sierrita’s consultations with landowners and land-managing agencies, 

Sierrita identified 43 livestock tanks within 1 mile of the Project area, the closest being two tanks within 

275 feet of the Project centerline at MPs R36.5 and 54.5.  Neither of these would be directly affected by 

the Project; however, indirect impacts, such as downstream sedimentation as discussed in section 4.3.2.5, 

are possible.     

Appendix Q lists the location, name, type, and proposed crossing method for each waterbody 

(including dry washes) affected by the Project.  Appendix Q also lists floodplains in which additional 

depth of cover would be implemented, as discussed further in sections 4.3.2.2 and 4.3.2.6.  No 

waterbodies would be directly impacted by construction or operation of the aboveground facilities or 

access roads; however, several waterbodies would be within 50 feet of proposed access roads.  Appendix 

R lists waterbodies within 50 feet of proposed access roads.   

4.3.2.2 Floodplains 

Although dry channels for the majority of the year, ephemeral features in desert regions may 

overflow their banks and inundate surrounding areas during storm events.  Flooding can cause severe 

erosion of unprotected channel banks.  Sheet flooding, a condition where stormwater runoff forms a sheet 

of water to a depth of 6 inches or more, is also an issue when flood water spreads out over the land 

surface rather than collecting in defined waterbody channels.  This issue is of particular concern in 

Arizona, including the Project area, due to sparse vegetation and the presence of erodible soils.  Monsoon 

season, which typically starts in mid-June in the Project area, produces a high amount of precipitation in 

short periods of time and is when this area is most prone to flooding (Pima County RFCD, 2012).   

Approximately 8.5 miles of the 100-year floodplain would be crossed by the Project.  The 100-

year floodplain is defined as the area adjoining a watercourse that would be covered by water during a 

flood event having a 1 out of 100 chance of occurring in any given year (Pima County RFCD, 2012).  Of 

the 8.5 miles crossed, 2.7 miles are classified by the Federal Emergency Management Agency (FEMA) as 

a Zone AO floodplain where potential flood depths range between 1 and 3 feet (usually sheet flows on 

sloping terrain), and the remaining 5.8 miles are classified as Zone A floodplain where flood depth 

evaluations have not been completed by FEMA (see table 4.3.2-2) (Pima County RFCD, 2012).   

TABLE 4.3.2-2 
 

100-Year Floodplains Crossed by the Sierrita Pipeline Project 

Floodplain Code a Enter Milepost Exit Milepost Distance Crossed (miles) 

AO 1.3 4.0 2.7 

A 4.0 9.1 5.1 

A R26.3 R26.3 <0.1 

A 44.4 44.5 0.1 

A 45.1 45.2 0.1 

A 50.5 50.7 0.2 

A 51.5 51.6 0.1 

A 52.1 52.2 0.1 

  Total 8.5 

____________________ 
a AO – Flood depths are generally between 1 and 3 feet (usually sheet flow on sloping terrain). 

A – No base flood elevations have been determined by FEMA; local floodplain jurisdictions may have additional 
information. 

Source: Pima County RFCD, 2012 
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Pima County regulates all ground-disturbing activities in unincorporated areas within the 100-

year floodplain.  The entire Project area is within unincorporated areas of Pima County (FEMA, 2011).  

Floodplain use permits are required through the Pima County RFCD for specific improvements within a 

regulatory floodplain or erosion hazard area, which includes areas along any wash with a base flood 

discharge that equals or exceeds 100 cubic feet per second and areas subject to sheet flooding.  The intent 

of this permit is to minimize damage to the proposed improvements and also to ensure that the 

improvements do not cause future flooding problems (Pima County RFCD, 2012).   

Pima County RFCD-regulated washes have an erosion hazard setback for permanent structures 

that ranges from 25 to 500 feet, depending on the size of the wash.  This setback is intended to protect the 

structure from the natural migration and erosion of wash banks that occurs over time.  These setbacks can 

be reduced if other erosion control measures are implemented, as determined by the Pima County RFCD 

(Pima County RFCD, 2012).   

Sierrita completed the Scour and Lateral Bank Migration Analysis in coordination with the Pima 

County RFCD regarding ephemeral wash and floodplain crossings and pipeline depth at these crossings 

(see appendix Q).  Based on this analysis, trench depths would range from 7 to 20.8 feet deep to provide 

additional cover above the pipeline, to prevent scour, and to account for lateral bank migration.   

4.3.2.3 State Water Classifications 

The CWA section 305(b) requires that each state review, establish, and revise water quality 

standards for all surface waters within each state.  Each state has developed its own beneficial use 

classification system to describe state-designated uses to comply with this requirement.  These 

classification systems assist each state in developing monitoring and mitigation programs to ensure that 

waters attain the standards for which they are designated.  Waters that fail to meet their designated 

beneficial uses are considered impaired and are listed under a state’s section 303(d) list of impaired 

waters.  

The State of Arizona classifies surface waters into 10 designated uses and 3 antidegradation tiers.  

These designated uses include full-body contact, partial-body contact, domestic water source, fish 

consumption, aquatic and wildlife (cold water, warm water, ephemeral, and effluent-dependent water), 

agricultural irrigation, and agricultural livestock watering.  The antidegradation tiers include the following 

restrictions and generally apply to the waterbodies indicated (ADEQ, 2009): 

 Tier 1: The level of water quality necessary to support an existing use shall be maintained 

and protected; no degradation of existing water quality is permitted in surface water 

where the existing water quality does not meet the applicable water quality standards.  

Tier 1 antidegradation protection applies to: 

o surface water listed on the section 303(d) list for the pollutant that resulted in the 

listing; 

o an effluent dependent water; 

o an ephemeral water; 

o an intermittent water; and 

o a canal identified in the 18 Arizona Administrative Code R18-II-Appendix B. 
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 Tier 2: Where existing water quality in a surface water is better than the applicable water 

quality standard, the existing water quality shall be maintained and protected.  Tier 2 

antidegradation protection applies to perennial water with existing water quality that is 

better than applicable water quality standards. 

 Tier 3:  Existing water quality shall be maintained and protected in a surface water that is 

classified as an Outstanding Arizona Water. 

All waterbodies affected by the Project are designated as Tier 1 waters with the exception of the 

CAP Canal, which is designated as a Tier 2 waterbody.  None of the waterbodies that would be affected 

by the Project are on the 2006/2008 or draft 2010 section 303(d) list of impaired waters (ADEQ, 2008, 

2010; EPA, 2012c).   

Uhlman et al. (2008) produced the Watershed-Based Plan for the Santa Cruz Watershed, which 

assesses areas that are susceptible to water quality problems and pollution, identifies pollution sources, 

and proposes management measures to protect or improve water quality.  This study characterizes the 

current state of water quality at the sub-watershed level for metals, sediment, organics, and selenium, and 

also evaluates the potential for impairment of each of these water quality parameters based on the 

biophysical characteristics of the watershed and land use activities.  Table 4.3.2-3 summarizes the risk of 

impairment for metals, sediments, organics, and selenium for each sub-watershed crossed by the Project.  

In general, the Lower Brawley Wash has the highest risk of impairment, which is primarily associated 

with its proximity to a major population center (i.e., Tucson). 

TABLE 4.3.2-3 
 

Priority Listing by Sub-Watershed Crossed by the Sierrita Pipeline Project 

Sub-Basin/Sub-Watershed Metals Sediments Organics Selenium 

Brawley Wash-Los Robles Wash Sub-Basin   

Lower Brawley Wash Low High High High 

Upper Brawley Wash High Low Low Low 

Altar Wash Low Low Low Low 

Puertocito Wash Low Low Low Low 

Rio De La Asuncion Sub-Basin   

Rio El Sasabe Headwaters Low Low Low Low 

____________________ 

Source:  Uhlman et al., 2008   

 

4.3.2.4 Sensitive Waterbodies 

Waterbodies may be considered sensitive for a number of reasons, including, but not limited to: 

 waters that do not meet the water quality standards associated with the water’s designated 

beneficial uses or has a presence of contaminated sediments;  

 surface waters that have been designated for intensified water quality management and 

improvement;  

 waterbodies that contain threatened or endangered species or critical habitat;  

 waterbodies that are crossed less than 3 miles upstream of potable water intake structures;  
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 Outstanding Arizona Waters;  

 waters of particular ecological and recreational importance;  

 waterbodies located in sensitive and protected watershed areas;  

 surface waters that have Important Riparian Areas (IRA);  

 rivers on or designated to be added to the Nationwide Rivers Inventory or a state river 

inventory; and/or  

 navigable waterbodies subject to permitting under section 10 of the Rivers and Harbors 

Act.   

Waterbodies may also be considered sensitive for pipeline construction due to the width of the 

waterbody, presence of steep banks, potentially unstable soils, high volume flows, and actively eroding 

banks.  For example, waterbodies that are susceptible to bank erosion or scour that could expose pipe or 

result in unsupported sections of pipe may also be considered sensitive. 

No Outstanding Arizona Waters, designated wild and scenic rivers, identified or proposed 

Nationwide Rivers Inventory waterbodies, section 10 waterbodies, or section 303(d) impaired 

waterbodies were identified within the Project area (ADEQ, 2012; EPA, 2012d; FWS, 2012a; NPS, 

2012).  Additionally, no potable water supply protection areas and no potable water intake sources have 

been identified within 3 miles downstream of any of the Project’s proposed waterbody crossings (Rodine, 

2012).   

Because the CAP Canal (MP 0.9) is the main source of raw water for Pima, Pinal, and Maricopa 

Counties, it has been identified by Sierrita as a sensitive waterbody.   

The Project would not cross any waterbodies identified by federal or state regulatory agencies as 

sensitive due to the presence of threatened or endangered species; however, the Project would cross the 

Brown Wash, which is in designated jaguar critical habitat and also has been identified as a potential 

wildlife movement corridor.  Additionally, suitable habitat for the threatened Chiricahua leopard frog is 

found between approximate MPs 42 and 59 (see section 4.7.1.3), and suitable habitat for the proposed 

northern Mexican gartersnake is found throughout the Project area (see section 4.7.1.6).  Both species are 

reliant on aquatic habitats such as livestock tanks, of which none would be directly impacted by the 

Project.  However, both species may use ephemeral washes as movement corridors when the washes are 

temporarily inundated with rainfall during the summer monsoon season.  Therefore, we recommended in 

the draft EIS that Sierrita revise its Plan and Procedures by addressing our comments listed in appendix 

tables D-1 and E-1 of the draft EIS such that several construction measures (e.g., erosion control) be 

adopted at ephemeral washes that may be used by federally listed or proposed species.  Since issuance of 

the draft EIS, Sierrita addressed our comments to Sierrita’s Plan and Procedures.  We reviewed Sierrita’s 

revised Plan and Procedures, along with additional modifications to its Procedures (see section 4.2.1.1), 

and find them acceptable (see appendices E and F). 

4.3.2.5 Potential Surface Water Construction Impacts 

Pipeline construction could affect surface waters in several ways.  Clearing and grading of stream 

banks, topsoil disturbance, in-stream trenching, trench dewatering, backfilling, and expansion of access 

roads could result in increased sedimentation and erosion, modification to hydrological flow, releases of 

chemical and nutrient pollutant from sediments, and introduction of chemical contaminants such as fuel 
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and lubricants.  The use of water from the CAP Canal for hydrostatic testing, dust abatement, and vehicle 

washing would directly or indirectly affect surface water volumes.   

The removal of riparian vegetation reduces soil moisture, disrupts the soil structure increasing 

potential for soil loss through erosive forces, reduces the ability of the floodplain to moderate flood 

events, and removes the ability for plants to filter pollutants and suspended sediment, resulting in 

increased sediment loading to the downstream areas of the watershed.  Flash flooding during construction 

could result in the transport of larger than normal volumes of sediments. 

Instream blasting has the potential to injure or kill aquatic organisms such as fish, amphibians, 

and other macroinvertebrates; displace organisms during blast-hole drilling operations; and temporarily 

increase stream turbidity.  By-products from the blast could also be released and could potentially 

contaminate the water.  Impacts on waterbodies from blasting are generally associated with waterbodies 

with perceptible flow and, as discussed in section 4.3.2.6, Sierrita intends to install ephemeral waterbody 

crossings when they are dry and not flowing.  Sierrita would conduct blasting in ephemeral washes as 

needed to safely construct the Project (see section 4.1.3.2).   

Downstream sedimentation is a primary concern during in-stream construction in waterbodies 

with flowing water.  The extent of sedimentation impacts would depend on sediment loads, stream 

velocity, turbidity, bank composition, and sediment particle size.  In-stream construction could cause the 

dislodging of channel bed sediments that could increase sedimentation in flow during future precipitation 

events.  In-stream construction would also alter stream contours and changes in the bottom contours could 

alter stream dynamics and increase downstream erosion or deposition, depending on circumstances.  In-

stream work also could introduce chemical and nutrient pollutants from sediments.   

The clearing and grading of streambanks would expose soil to erosional forces and would reduce 

riparian vegetation along the cleared section of the waterbody (see section 4.4.3 for a discussion of 

riparian habitat).  The use of heavy equipment for construction would cause compaction of near-surface 

soils, an effect that could result in increased runoff into surface waters.  The increased runoff could 

transport additional sediment into the waterbodies, resulting in increased turbidity levels and 

sedimentation rates in the receiving waterbody.  Disturbances to stream channels and streambanks could 

increase the likelihood of scour after construction.  Floodplain and erosion hazard areas identified by 

FEMA and Pima County RFCD would be particularly susceptible to erosion and scour during flood 

events.  Erosion also increases with increasing slope angle, slope length, and fragility of the soil (see 

section 4.2.1.1 for a discussion of the erosion potential of soils within the Project area) (Zeedyk and 

Jansens, 2006).  Erosional forces result in a number of formations, described below, which can become 

progressively larger if not mitigated: 

 Sheet Flooding: a condition where stormwater runoff forms a sheet of water to a depth of 

6 inches or more, generally occurring where there is an absence of defined waterbody 

channels (Pima County RFCD, 2012).  

 Rills: removal of soil through concentrated water forming small rivulets or streamlets 

(Zeedyk and Jansens, 2006).   

 Gullies:  formed by a convergence of rills in a concentrated flow of surface runoff.  

Velocity of the flow increases as the gully deepens, progressively increasing erosion and 

sediment transport within the gully (Zeedyk and Jansens, 2006). 

 Headcuts:  sudden change in elevation at the leading edge of a gully, which causes the 

channel to continue to lengthen and/or widen.  Headcuts are characterized by a waterfall 
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or abrupt change in streambed slope; fragile, cracked, or crumbling lip of falls; bowl-

shaped pool at the base of the falls; undercutting; rapid headward erosion during flood 

flows; and drying, cracking, and sloughing during the dry season (Zeedyk and Jansens, 

2006). 

 Badlands: landscape with a multitude of gullies and headcuts lacking vegetation and 

minimal soil regeneration capacity (Zeedyk and Jansens, 2006).     

Refueling of vehicles and storage of fuel, oil, or other hazardous materials near surface waters 

could create a potential for contamination.  If a spill were to occur, immediate downstream users of the 

water could experience degradation in water quality.   

We received scoping comments related to unauthorized vehicle and pedestrian access along the 

right-of-way, mainly from illegal immigration and drug trafficking activities, U.S. Border Patrol pursuits, 

and hunters on all-terrain vehicles, and the impacts associated with these activities on waterbodies.  

Impacts associated with these activities would include reduced revegetation and restoration success, if not 

further deterioration of the disturbed area through road and/or trail formation, as a result of continuous 

traffic along the right-of-way.  Road and trail formation typically disturbs and compacts soils resulting in 

increased wind and water erosion, tramples and removes vegetation, and may introduce and/or spread 

noxious and/or invasive species (Jordan, 2000; BLM, 2008).  Vehicular traffic in ephemeral washes 

would disrupt soil conditions, contributing to soil instability and accelerating erosion of stream banks 

during flash flood events.  Use of the right-of-way itself as a roadway by vehicular traffic would also 

contribute to increased erosion at ephemeral wash crossings and may increase the potential for flooding 

downstream (NPS, 2003).  Furthermore, as has been observed and documented by local federal land 

managers, the area of impact would likely expand as traffic ventures out from the right-of-way into 

adjacent areas, creating a system of trails and new pathways for water to flow during precipitation events 

(FWS, 2003; NPS, 2003; BLM, 2011).  

4.3.2.6 Waterbody Construction Procedures and Mitigation 

The majority of waterbodies that would be crossed by the pipeline are ephemeral drainages and 

washes that are expected to be dry at the time of construction.  Therefore, with the exception of the CAP 

Canal, which would be crossed using the HDD method (see section 2.3.2.1), pipeline construction across 

waterbodies would be similar to typical conventional cross-country construction.  

As described in section IV.F of Sierrita’s Plan and throughout Sierrita’s Procedures, the crossing 

of waterbodies when they are dry and not flowing may proceed using standard upland construction 

techniques.  To adequately minimize the Project-related impacts on dry wash crossings during 

runoff/flash flooding events, Sierrita committed in its Plan to the following measures: 

 upcoming weather forecasts would be monitored by the construction crews and EIs to 

determine if significant rainfall is anticipated at times when construction across dry 

washes is planned and, to the extent practicable, Sierrita would avoid installing the 

pipeline across dry washes during periods of anticipated significant rainfall;  

 if rainfall is not expected to be significant (e.g., less than 0.5 inch), Sierrita would 

proceed with the dry wash crossing; however, environmental crews would be notified of 

planned crossing location(s) and made available to respond if additional erosion control 

devices are needed; 
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 if flow conditions develop during construction of a dry wash crossing, Sierrita’s EIs and 

environmental crews would be notified immediately to determine the extent of the flow 

and would install additional erosion control devices as necessary; and 

 if flows are significant and siltation is likely to occur, Sierrita would stop work until 

flows have ceased or have decreased to the point where potential erosion can be 

contained within the construction work area. 

Sierrita would grade the banks of ephemeral washes into the adjacent upland and place excavated 

trench material on the outer edges of the construction right-of-way.  Trench spoil would be stored so as 

not to impede flow from within the main channel of the wash.  In the draft EIS, we recommended that 

Sierrita adopt a clarification to its proposed modification to section IV.F of the Plan.  Sierrita incorporated 

these changes in its updated Plan to state that trench spoil would be placed so as to not impede flow 

within the main channels of dry washes (see appendix E).  Sierrita also revised section V.B.4.a of its 

Procedures (see appendix F) to clarify that all spoil must be placed in the construction right-of-way and 

outside of the main channels of dry washes. 

Once the pipe has been installed, the trench would be backfilled and the stream bed and banks 

restored to preconstruction contours or to a stable angle of repose as approved by the EI.  Sediment 

barriers, such as silt fencing, staked straw bales, or trench plugs would be installed following backfill to 

prevent spoil and sediment-laden water from entering the wash from adjacent upland areas.  Water bars 

would be placed to divert water off the right-of-way into a vegetated area instead of directly into the 

wash.  Sierrita committed to continue consultations with the Pima County RFCD to determine which 

temporary and permanent mitigation measures should be used at ephemeral wash crossings, such as the 

use of rock terraces as a form of side slope erosion control.   

As stated above, Sierrita would monitor weather forecasts daily to determine if significant rainfall 

is anticipated and, if predicated, would install erosion control devices such as temporary slope breakers 

(consisting of soil, silt fence, staked straw bales, or sand bags), sediment barriers, or mulch as necessary.  

In order to adequately minimize additional sedimentation into ephemeral washes as a result of flash flood 

events, Sierrita committed to installing erosion control measures such as driveable berms at the top of 

wash banks where there is a continuous downslope of at least 200 feet with a slope angle greater than 5 

percent.  Sierrita also committed to retaining a hydrogeologist during construction at dry wash crossings 

to evaluate on-site conditions.  The hydrogeologist would help evaluate erosion potential, check 

calculated scour depth/setback distances, and make site-specific recommendations to reduce erosion and 

sedimentation.    

Sierrita would further adequately minimize impacts on the CAP Canal and/or ephemeral washes 

during construction by implementing measures contained in its Plan and Procedures, which include: 

 implementing the Spill Plan if a spill or leak occurs during construction; 

 locating ATWS at least 50 feet from the edge of the CAP Canal; 

 locating equipment parking areas, equipment refueling areas, concrete coating activities, 

and hazardous material storage at least 100 feet from the CAP Canal and ephemeral 

washes, unless otherwise approved by the EI, the location is designated for such use by 

an appropriate governmental authority, or the location is an existing industrial site 

designated for such use; 
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 at the CAP Canal crossing, installing temporary erosion and sediment control measures 

across the entire width of the construction right-of-way to contain spoil and sediment 

within the right-of-way and prevent the flow of sediments into the waterbody; 

 revegetating disturbed Pima County Regulated Riparian Habitat (PCRRH) with 

conservation grasses and legumes or native plant species, preferably woody species; 

 limiting vegetation maintenance adjacent to the CAP Canal and ephemeral washes to 

allow a PCRRH strip at least 25 feet wide to permanently revegetate with native plant 

species across the entire construction right-of-way;  

 omitting topsoil salvage and imprinting in active wash areas, in accordance with 

Sierrita’s Reclamation Plan; 

 re-establishing original water flow path in accordance with Sierrita’s Scour and Lateral 

Bank Migration Analysis and in consultation with the Pima County RFCD; 

 omitting crowning of excess backfill over the pipeline to prevent channeling of water 

along the pipeline and pipeline disturbance;  

 reducing the alignment width and vegetation clearing to the extent possible, in 

accordance with Sierrita’s hydrogeological survey and Scour and Lateral Bank Migration 

Analysis; 

 in PCRRH, placing cut woody vegetation along the top of the ephemeral wash banks 

above the normal high water line to provide stabilization, obstruct vehicular traffic, and 

provide cover, and increase wildlife habitat value.  The placement of woody vegetation 

would occur during final cleanup and would be monitored as part of Sierrita’s Post-

Construction Vegetation Monitoring Document;   

 placing water bars to divert water off the right-of-way into a vegetated area instead of 

directly into the ephemeral wash; 

 restricting maintenance of vegetation to a 10-foot-wide strip centered over the pipeline 

and to trees within 15 feet of the pipeline centerline that have roots that may compromise 

the integrity of the pipeline; and 

 conducting follow-up inspections annually during the growing season for at least 5 years 

following initial seeding and succulent transplanting in accordance with Sierrita’s Post-

Construction Vegetation Monitoring Document. 

In addition to its EIs, Sierrita committed to fund a third-party monitoring program under the 

direction of FERC staff (see section 2.5.2).  Also, FERC staff would conduct periodic field inspections 

during and after construction and would review Sierrita’s inspection and monitoring reports.  If the FERC 

determines that bank erosion or stream scouring issues are not adequately addressed, Sierrita would be 

required to remediate the problem.  Sierrita would also continue annual monitoring until the FERC and/or 

the BANWR determines that the restoration and revegetation goals have been achieved (i.e., that a plant 

cover has been established similar to that of the areas adjacent to the Project right-of-way that were not 

disturbed by Project construction).  Sierrita would complete restoration activities and monitoring as 

specified in its easement agreements with the individual landowner or land-managing agency.  In addition 

to the construction and conservation measures described above, Sierrita would apply for a COE section 
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404 permit and section 401 state water quality certification and comply with all conditions within these 

authorizations.   

Long-term impacts are anticipated along waterbodies where riparian vegetation is removed.  As 

discussed in section 4.4.8, desert scrub may take 50 years or more to revegetate.  Removal of riparian 

vegetation may contribute to erosion and bank destabilization and alter the hydrological flow of the 

waterbody.  Along ephemeral washes with sparse to no riparian vegetation, and where the pipeline would 

be installed beneath the bed of the CAP Canal or ephemeral washes, this is of less concern and impacts 

are expected to be short term.  Regardless of existing riparian vegetation coverage, erosion controls would 

be installed and the ephemeral wash bank and bed contours would be restored as close as practical to 

preconstruction conditions.  Potential erosions issues, including headcutting, and gully formation would 

be reasonably minimized by the installation of water bars and rock terraces directing water away from 

washes and into stabilized and/or vegetated areas, and through the installation of cut woody vegetation 

above the normal high water line, which would help stabilize the banks and adequately minimize 

unauthorized vehicular access.  Further, as discussed in section 4.4.8.2, Sierrita would impact riparian 

habitat that, amongst other functions, provides critical watershed and water resource management 

functions and biological corridors, and would cross wildlife movement corridors used by several species.  

Sierrita coordinated with the Pima County RFCD to identify locations where the construction right-of-

way could be reduced and ATWS setbacks could be increased to reasonably minimize impacts on riparian 

vegetation while maintaining a safe pipeline burial depth, as discussed further below.  We determined that 

implementation of the above-listed construction procedures, Sierrita’s mitigation measures (including 

various plans), and our recommendation in section 4.2.2, would adequately minimize impacts on 

waterbodies.    

During scoping and in response to the draft EIS, commenters indicated that both the temporary 

and permanent erosion control measures proposed and described by Sierrita in its Plan, Procedures, and 

Reclamation Plan are insufficient to withstand the force of water flow during the monsoon season and 

flash flood events; would not prevent the development of rills, headcuts, and gullies both on and off the 

right-of-way, which may contribute to further degradation of the watershed; and would not promote the 

successful restoration of the right-of-way.  As such landowners, land-managing agencies, and public 

interest groups have provided Sierrita with additional information on erosion control measures that have 

been developed and implemented on other activities in the Altar Valley, which are considered by these 

commenters to be more effective for use in arid environments with highly erodible soils.  Examples of 

such measures include those described in AVCA’s Erosion Control Guide (Zeedyk and Jansens, 2006) 

and Induced Meandering Field Guide (Zeekdy, 2006).  Landowners, land-managing agencies, and public 

interest groups have also requested that Sierrita include soil and watershed components in the 

performance criteria outlined in its Post-Construction Vegetation Monitoring Document, and that Sierrita 

be required to consult with landowners and other land-managing agencies beyond the ASLD to adaptively 

manage restoration of the right-of-way.   

As discussed above, Sierrita committed to retaining a hydrogeologist during construction at dry 

washes to evaluate on site-specific conditions.  This individual would help evaluate erosion potential, 

check calculated scour depth/setback distances, and make site-specific recommendations to reduce 

erosion and sedimentation.  Regardless of the erosion control material or method adopted, Sierrita would 

be required to use, install, and maintain erosion control devices in a manner that reduces runoff velocity, 

diverts water off the construction right-of-way, and/or prevents the deposition of sediments beyond 

approved workspaces or into sensitive resources.  Any project-related ground disturbing activities outside 

approved areas would require FERC approval, with the exception of off right-of-way activities needed to 

comply with Sierrita’s Plan and Procedures (e.g., slope breakers, energy-dissipating devices, dewatering 

structures) that do not affect other landowners or sensitive environmental resource areas.  All construction 
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or restoration activities outside of authorized areas are subject to all applicable survey and permit 

requirements and landowner easement agreements.   

Sierrita committed to an adaptive management strategy to achieve successful revegetation based 

on the performance criteria outlined in the Post-Construction Vegetation Monitoring Document.  After the 

second growing season, if an area is not satisfying one or more of the document’s performance criteria, 

Sierrita would meet with the FERC and other appropriate agencies to identify and evaluate problem areas 

to determine the reasoning for the lack of success, which may include erosion and stabilization issues.  

While we reviewed Sierrita’s construction and restoration plans and find them acceptable to reduce 

Project-related impacts identified in the EIS, we note that permitting agencies and private landowners 

may wish to have additional restoration and mitigation measures implemented on their property.  As 

discussed in section 4.8.2.3, Sierrita would secure easements to convey both temporary (for construction) 

and permanent (for operation) rights-of-way on private lands.  Landowners have the opportunity to 

request that site-specific factors and/or development plans for their property be considered during 

easement negotiations, and that specific measures be taken into account.   

Floodplains 

Seasonal and flash flooding hazards are a potential concern where the pipeline would cross or be 

near major streams and small watersheds.  Although flooding itself does not present a risk to pipeline 

facilities, bank erosion and/or scour could expose the pipe or cause sections of pipe to become 

unsupported.  All proposed pipeline facilities would be designed and constructed in accordance with 49 

CFR 192, at a minimum (standard 3 feet burial depth).  These specifications ensure that pipeline facilities 

are designed and constructed in a manner to provide adequate protection from washouts and floods, and 

include specifications for installing the pipeline at a sufficient depth to avoid possible scour at waterbody 

crossings.  

Sierrita completed a Scour and Lateral Bank Migration Analysis in coordination with the Pima 

County RFCD to identify sufficient pipeline depth at wash crossings and through floodplain areas to 

prevent scour and to account for lateral bank migration (see section 4.3.2.2).  Sierrita proposes to cross 

ephemeral washes using standing upland construction techniques.  The following workspace guidelines at 

ephemeral wash crossings and certain floodplain areas were developed based on this analysis: 

 dry washes requiring a trench depth equal to or less than 9.5 feet deep would require no 

more than 100 feet of construction right-of-way and would not require ATWS; 

 dry washes requiring a trench depth greater than 9.5 feet and less than 11.5 feet would 

require no more than 130 feet of construction right-of-way; and 

 dry washes requiring a trench depth greater than 11.5 feet would require no more than 

150 feet of construction right-of-way. 

Appendix Q lists the waterbody crossings associated with the Project as well as floodplain areas 

where the Pima County RFCD has requested that the pipeline be installed deeper than the minimum depth 

of cover required by DOT regulations.   

For dry washes that are proposed to be crossed using a 150-foot-wide right-of-way, an on-site 

hydrogeologist would assess the crossing by digging a test trench prior to full clearing to determine if the 

construction right-of-way width can be reduced based on soil conditions.  Where soil conditions allow, 

the construction right-of-way would be narrowed and re-staked, and clearing would only occur in the 

narrowed construction work area.     
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ATWS beyond the construction right-of-way would be required at road, utility line, and 

ephemeral wash crossings, as well as to accommodate special construction techniques (e.g., boring and 

HDD crossings) (see appendix D).  ATWS would be required at wash crossings to accommodate 

additional spoil associated with the increased depth of trench excavation to provide the required burial 

depth for scour.  As a result of consultations with the Pima County RFCD, the pipeline burial depth at a 

given dry wash crossing must be maintained 20 to 135 feet back from the dry wash banks to account for 

potential dry wash lateral migration.  Therefore, the depth of the pipeline trench at a dry wash crossing 

would be extended into and beyond the existing dry wash banks.  The volume of spoil and resulting 

trench spoil stockpile area necessary to comply with the Pima County RFCD requirements, while also 

maintaining safe construction conditions, necessitates that Sierrita locate its ATWS immediately adjacent 

to the given dry wash’s top of bank.  

We received a comment on the draft EIS suggesting Sierrita use the drag-section method at all 

dry wash crossings.  As discussed in section 2.3.2.8, the drag-section method uses a narrower right-of-

way for short distances to reasonably minimize impacts.  Based on Sierrita’s scour analysis and the 

pipeline depth of burial required at the majority of dry wash crossings, use of the drag-section method 

would not be feasible, as large amounts of spoil removed from the trench would not be able to be 

contained in a reduced right-of-way and, thus, would instead be carried from the dry wash and placed into 

uplands and/or larger ATWS, increasing the Project footprint even further.   

During construction, the on-site hydrogeologist would also evaluate setback distances and 

provide site-specific recommendations.  Sierrita would conduct aerial and pedestrian surveys of the 

pipeline right-of-way throughout the life of the pipeline to identify issues such as scouring or potential 

pipe exposure.   

Sensitive Waterbodies 

As discussed in section 4.3.2.4, the Project would not affect designated sensitive water 

waterbodies.  Although waterbodies with contaminated sediments have not been identified in the Project 

area, based on the information discussed in section 4.3.2.3 and presented in table 4.3.2-3, it is possible 

that unanticipated pre-existing contaminated sediments could be encountered during construction.  

Sierrita would reasonably minimize impacts from downstream sedimentation that could occur by 

implementing measures described in its Procedures and SPCC Plan.   

The Project would cross Brown Wash, which is designated as jaguar critical habitat and has been 

identified as a wildlife movement corridor (see sections 4.7.1.1 and 4.5.3).  In addition, Brown Wash 

contains mesoriparian vegetation, which provides high quality habitat for a number of wildlife species 

(see section 4.4.3).  To adequately minimize impacts on riparian vegetation at Brown Wash, Sierrita 

committed to installing the crossing as a drag section to reduce the workspace required for installation and 

limiting its construction right-of-way width to 75 feet at this crossing location.  Section 2.3.2.8 describes 

the drag section crossing technique.   

As discussed in sections 4.2.1.1 and 4.3.2.4 and in response to our recommendations in the draft 

EIS, Sierrita revised its Plan and Procedures to provide protective installation and restoration measures at 

ephemeral (dry) washes where the dry wash is connected to and upstream of a livestock tank.3  Based on 

our consultations with the FWS, ephemeral washes meeting these criteria would most likely support the 

                                                      
3  Since issuance of the draft EIS, Sierrita provided the locations of ephemeral washes crossed by the Project that 

are also connected to and upstream of a livestock tank and could be associated with federally listed or proposed 

species (see appendix S).   
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federally threatened Chiricahua leopard frog and the proposed listed northern Mexican gartersnake during 

monsoon season rainfalls.  Protective measures (e.g., erosion control devices) would reduce sedimentation 

and erosion impacts.  We reviewed Sierrita’s revised Plan and Procedures specific to measures to avoid or 

reduce impacts on federally listed species and find them acceptable. 

As discussed in section 4.3.2.4, the CAP Canal has been identified as a sensitive waterbody and, 

therefore, would be crossed using the HDD method.  The CAP Canal has cross-drainage structures 

designed to convey natural drainages over or under the canal (CAP, 2012).  Construction activities 

adjacent to the canal are not expected to result in impacts on the water quality of the canal.  Appendix L 

shows the site-specific crossing plan proposed for the CAP Canal. 

A benefit of the HDD method is that it can avoid disturbing the bed and banks of a stream, 

including riparian vegetation adjacent to the stream.  The primary impact that could occur as a result of an 

HDD is an inadvertent release of drilling mud directly or indirectly into the canal.  Drilling mud may leak 

through previously unidentified fractures in the material underlying the stream bed or canal, in the area of 

the mud pits or tanks, or along the path of the drill due to unfavorable ground conditions.  The probability 

of an inadvertent release is greatest when the drill bit is working near the surface (i.e., near the entry and 

exit points).  Because the staging areas for Sierrita’s HDD would be setback from the banks of the canal, 

the potential for an inadvertent release to occur within the CAP Canal is low.  Further, the canal is lined 

by concrete and, therefore, the potential for an actual release of drilling mud to the waterbody is not 

anticipated.  

There are certain subsurface material characteristics that may prevent successful HDD 

installations.  These include large grain content (i.e., gravel, cobbles, and boulders) and excessive rock 

strength and hardness.  Where soils consist principally of coarse-grained material, they cannot be readily 

fluidized by the drilling mud, nor are they stable enough to be cut and removed in a drilling mud stream 

as is the case with a crossing in competent rock.  Where a boulder or cobble occurs in the drill path, it can 

present an obstruction to the bit, reamer, or pipeline, or coarse material may migrate to low spots along 

the drill path forming impenetrable blocks.  Exceptionally strong and hard rock can also hamper all 

phases of an HDD.  Excessive rock hardness can lead to tool failures downhole resulting from premature 

wear, drill pipe failures due to excessive torque, and slow penetration rates due to frequent stoppages to 

replace worn bits and reamers.  

A successful HDD would result in less impact on water resources along the path of the HDD.  No 

sedimentation would be created by the crossing, and repairs to the CAP Canal system structure would not 

be needed as disturbance to these areas would be avoided.  

Since issuance of the draft EIS, Sierrita completed a Geotechnical Exploration Report4 that 

summarizes the geotechnical investigation activities proposed at the CAP Canal.  The report also 

summarizes the results of geologic and soil conditions at the two meter station sites, which would require 

building foundations.  Based on a review of the Geotechnical Exploration Report, conditions appear 

                                                      
4  The Geotechnical Exploration Report has been filed with FERC and can be viewed on the FERC website at 

http://www.ferc.gov.  Using the “eLibrary” link, select “General Search” from the eLibrary menu and enter 

CP13-73 in the “Docket Number” field.  In the “Date Range” field, input 12/01/2013 to 12/31/2013.  To locate 

the documents, on the “Results” page that appears, locate “Category/Accession 20131216-5268” on “Doc 

Date/Filed Date 12/16/2013.”  On the far right side, select “More Files – See List.”  The analysis was filed in 

two parts as “05 Appendix C.”  Direct access can be obtained by entering the Accession Number (20131216-

5268) into the “Numbers” field of the “Advanced Search” option from the eLibrary menu.  It is also available for 

public inspection at the FERC’s Public Reference Room in Washington, DC (call (202) 502-8317 for 

instructions). 

http://www.ferc.gov/
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favorable for an HDD crossing of the CAP Canal, and no revisions to Sierrita’s site-specific plan for the 

CAP Canal crossing are necessary as a result of this investigation. 

Sierrita prepared a HDD Plan (see appendix M) that describes how the HDD operation would be 

conducted and monitored to effectively minimize the potential for inadvertent drilling mud releases, as 

well as corrective actions and procedures for clean-up of drilling mud releases and for sealing the hole if 

the HDD cannot be completed.  The plan describes the procedures that Sierrita would follow if an 

inadvertent release occurs in the water (i.e., in CAP Canal), and which agencies Sierrita would contact to 

describe the location and nature of the release and the corrective actions to be taken.  In addition, the plan 

outlines the documentation that Sierrita would maintain to describe the events leading up to the HDD 

failure should a failure occur and specifies which agencies would be notified of an in-water release with 

that documentation.  We reviewed the HDD Plan and find that adherence to the measures in the plan 

would adequately minimize impacts resulting from inadvertent releases of drilling mud. 

Project-related impacts associated with ephemeral wash crossings, as described above, are of 

particular concern to local agencies and stakeholders, as noted during scoping and interagency meetings.  

Concerns include impacts on riparian habitat (discussed in more detail in sections 4.4.3 and 4.4.8.2), 

restoration of washes, and prevention of further erosion in the Altar Valley.  Additionally, as noted 

throughout this final EIS and as discussed in more detail in section 4.9.2, stakeholders and agencies also 

raised the concern that the pipeline right-of-way would be used by authorized and unauthorized foot and 

vehicle users, resulting in increased erosion and water channeling along foot and vehicle paths.  Sierrita 

would adopt the construction, restoration, and mitigation procedures identified in its various Project-

related plans (e.g., Plan, Procedures, Reclamation Plan, Noxious Weed Control Plan), as well as the 

measures described in section 4.9.2, to reasonably minimize all these various impacts.  While we agree 

that implementation of these plans would reduce these impacts, we also note that the procedures identified 

by Sierrita would result in some disturbance to the bed and banks of the ephemeral washes, including 

riparian vegetation adjacent to these washes.  On the other hand, the HDD method does not result in the 

need to clear segments of the right-of-way or disturb the surface of the ground where subsurface 

conditions are conducive drilling.  Thus, the integrity of washes and riparian habitat would be protected 

between the HDD entry and exit points.  Based on agency consultations, nearly all of the washes affected 

by the Project would benefit from the use of the HDD method; however, because of technical limitations 

associated with HDD technology, it is most practicable to locate drill entry and exit points at easily 

accessible sites no more than 1 mile apart.  Therefore, we recommended in the draft EIS that Sierrita 

conduct a feasibility study, including environmental, economic, and engineering analyses, of adopting the 

HDD method to cross various PCRRH along the pipeline route (see section 4.4.3).  While our 

recommendation included suggested locations, these were not the only areas an HDD should be 

considered by Sierrita.   

Since issuance of the draft EIS and as a result of our recommendation, Sierrita provided an 

evaluation of crossing dry washes and PCRRH using the HDD method to reduce environmental impacts.  

Sierrita conducted a tiered approach analysis of the affected dry washes by considering the environmental 

characteristics of the dry washes, engineering and constructability factors, and economic feasibility of an 

HDD crossing.  The main criteria used by Sierrita to analyze adopting the HDD method at dry washes 

were based on the following engineering and constructability factors:  

 A reasonable minimum HDD length of 1,500 feet – The minimum constructible length 

for a 36-inch-diameter pipe is generally 1,500 feet based on pipe bending and tensile 

stresses; 

 Absence of shallow bedrock (based on University of Arizona Institutional Repository 

Arizona Geospatial Data) – an HDD through a shallow bedrock area significantly 



 4-47 Water Resources 

increases drill duration, required water volumes for drilling mud, additional drilling mud 

disposal areas, and additional costs; 

 Located within 500 feet of an existing access road that is capable of lowboys moving 

equipment without significant improvements to the road (e.g., widening and grading) – 

Construction of new access roads to access HDD crossings would result in additional 

temporary construction impacts; 

 Length of straight right-of-way equal to the length of the HDD beyond the HDD exit to 

lay pipe for installation – If the right-of-way is not straight, additional “false right-of-

way” (a cleared and graded area that would be used for stringing and welding and for the 

pipe to be pulled into the HDD hole) would be needed; and 

 Availability of HDD entry and exit area ATWS.  

Based on Sierrita’s evaluation, use of the HDD method is not feasible at nearly all dry washes and 

PCRRH based on one or more of the engineering and constructability factors described above.  Sierrita 

identified one dry wash at MP 2.7 that is potentially feasible from a constructability factor.   

While true that the HDD method can reduce impacts on riparian vegetation, we recognize that 

engineering feasibility factors must also be evaluated before identifying which construction method 

would more effectively minimize environmental impacts.  In the analysis provided by Sierrita, in several 

cases, utilization of the HDD method to cross sensitive dry washes would require additional clearing of 

the right-of-way and greater impacts on riparian habitat to allow for sufficient distance of false or new 

right-of-way, additional ATWS to store equipment and spoil, and/or construction of new access roads to 

support the execution of the HDD.  While an HDD of one dry wash (MP 2.7) may feasible based on 

engineering factors, Sierrita did not identify any additional dry washes where an HDD was possible.  

While one HDD would avoid or reduce impacts on riparian vegetation, it would not result in a significant 

benefit over what Sierrita is already proposing in an effort to restore the right-of-way following 

construction.  We reviewed Sierrita’s evaluation of crossing dry washes and PCRRH using the HDD 

method and agree with its conclusions, and, therefore, do not recommend adopting additional HDDs.    

Implementation of the construction and restoration measures listed in Sierrita’s Plan, Procedures, 

and Reclamation Plan would reduce Project-related impacts on dry washes and PCRRH.  Sierrita 

coordinated with the Pima County RFCD to establish construction right-of-way widths, pipeline depths, 

and ATWS requirements to further reduce impacts on dry washes and PCRRH.  Sierrita also committed 

to reseeding the right-of-way; transplanting Pima pineapple cacti, saguaro cacti, and agave species; 

moving woody vegetation back onto the right-of-way; roughening portions of the right-of-way to 

discourage unauthorized uses; monitoring reclamation of the right-of-way for at least 5 years; and 

implementing adaptive management to re-establish the environmental and visual conditions along the 

right-of-way following construction.  Sierrita would also mitigate for Project-related impacts by providing 

mitigation fees to ASLD and private landowners for the removal of native plants protected by the Arizona 

Native Plant Law, and by providing compensatory mitigation to the FWS for impacts on Pima pineapple 

cacti and associated suitable habitat, and to the Pima County RFCD for impacts on PCRRH. 

In addition to pipeline construction activities, dirt roads can also contribute considerable amounts 

of runoff and sediment if not properly maintained (Uhlman et al., 2008).  Sierrita would use existing roads 

to temporarily access the construction right-of-way and would not maintain any permanent access roads 

following construction other than driveways to the meter station sites.  Sierrita does not intend to alter 

existing drainage patterns previously established by the existing roads in the Project area and would 

maintain existing water diversions.  Following construction, Sierrita would restore each access road to its 
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preconstruction condition by removing any approved improvements, unless the landowner or land-

managing agency requests that the improvements be left in place.  The areas outside the original road 

footprint would be recontoured, and disturbed areas would be reseeded with an appropriate seed mix 

unless otherwise requested by the landowner or land-managing agency. 

Sierrita would conduct aerial and pedestrian surveys of the pipeline right-of-way throughout the 

life of the pipeline to identify issues such as scouring or potential pipe exposure.  In addition to its EIs, 

Sierrita also committed to a third-party monitoring program, which would assess environmental 

conditions on the right-of-way during construction in an effort to achieve environmental compliance 

throughout the Project.  FERC staff would also conduct periodic field inspections during and after 

construction and would review Sierrita’s inspection and monitoring reports.  If the FERC determines that 

bank erosion or stream scouring issues are not adequately addressed, Sierrita would be required to 

remediate the problem.  Sierrita would also continue annual monitoring until the FERC and/or the 

BANWR determines that the restoration and revegetation goals have been achieved.  Sierrita would 

complete restoration activities and monitoring as specified in its easement agreements with the individual 

landowner or land-managing agency.  In addition to the construction and conservation measures described 

above, Sierrita would apply for a COE section 404 permit and section 401 state water quality certification 

and comply with all conditions within these authorizations.   

4.3.2.7 Operation Impacts 

Operation of the Project would not cause impacts on any surface waters, unless maintenance 

activities involving pipe excavation and repair in or near the CAP Canal or ephemeral washes are 

required.  For maintenance activities, Sierrita would employ protective measures similar to those 

proposed for use during construction (e.g., adherence to Sierrita’s Plan and Procedures).  As a result, any 

impacts derived from maintenance would be short- to long-term and similar to those discussed above for 

the initial pipeline construction. 

4.3.2.8 Hydrostatic Testing and Other Water Needs 

Sierrita would verify the integrity of its pipeline and ensure that it can safely operate at the 

MAOP before placing it into service by conducting a series of hydrostatic tests in accordance with 

provisions of 49 CFR 192 and Kinder-Morgan Construction Standard C1130 (see section 2.3.1.6).  

Sierrita would also implement dust control procedures when a visible plume of dust with an estimated 

opacity exceeding 20 percent extends more than 300 feet from the source.  Sierrita would obtain 

hydrostatic test water and dust abatement water from the CAP Canal.   

Sierrita’s Hydrostatic Testing Best Management Practices Plan (see appendix N) and Fugitive 

Dust Control Plan (see appendix J) state that approximately 17 million gallons of water would be 

required for hydrostatic testing of the pipeline and approximately 8 million gallons would be required for 

dust suppression, fire suppression, and equipment cleaning associated with noxious weed management.  

Due to limited supply, hydrostatic water would be reused in test sections 5 and 6, reducing the total water 

volume need for hydrostatic testing to approximately 10 million gallons of water.  Table 4.3.2-4 lists 

Sierrita’s preliminary water needs for the Project.   
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TABLE 4.3.2-4 
 

Surface Water Sources and Discharge Locations for  
Hydrostatic Testing and Dust Control for the Sierrita Pipeline Project 

Purpose Surface Water Source 
Segment 

Length (miles) 
Water Volume 

(gallons) 
Aquifer System or 
Watershed Source 

Discharge 
Location 
Milepost 

Hydrostatic Test Section B – 
CAP Canal HDD Pre-Test 
Section 

CAP Canal a 0.3 79,000 Colorado River b 0.8 

Hydrostatic Test Section A CAP Canal 0.3 23,000 Colorado River 0.1 

Hydrostatic Test Section 1 CAP Canal  0.8 219,000 Colorado River 0.8 

Hydrostatic Test Section 2 CAP Canal 14.2 3,936,000 Colorado River N/A 

Hydrostatic Test Section 3 CAP Canal 12.0 3,330,000 Colorado River N/A 

Hydrostatic Test Section 4 CAP Canal 7.8 2,166,000 Colorado River R35.1 

Hydrostatic Test Section 5 Reuse of water from 
Sections 2, 3, and 4 

3.9 1,070,000 c Colorado River R35.1 

Hydrostatic Test Section 6 Reuse of water from 
Sections 2, 3, and 4 

21.7 5,998,000 c Colorado River R35.1 

Dust/Fire Suppression and 
Equipment Cleaning 

CAP Canal 59.2 8,000,000 Colorado River 0.0-59.1 

 TOTAL 17,753,000   

______________________ 
a Water in the CAP Canal undergoes strict water quality testing as mandated by the EPA and the water services cities, 

water utilities, irrigation districts, and Indian communities and, therefore, contamination is not anticipated in waters 
obtained from the CAP Canal.  

b Water in the CAP Canal originates from a reservoir on the Colorado River. 
c Volumes are not included in the total because the remaining water from Hydrostatic Test Sections 2, 3, and 4 would be 

used to fill hydrostatic test sections 5 and 6. 

 

The withdrawal of large volumes of water from the CAP Canal is not anticipated to affect the 

agricultural, municipal, and other water uses as the CAP Canal is designed to transport 1.5 million acre-

feet per year of water (approximately 489 billion gallons per year).  Sierrita would use a total of 

approximately 0.004 percent of the annual design capacity of the CAP Canal; however, the CAP Canal 

does periodically experience shortages due to droughts or planned maintenance outages. 

Sierrita would test the pipeline in seven sections and one HDD section.  Table 4.3.2-4 lists 

Sierrita’s proposed test sections and discharge locations.  The number of test sections would be 

necessitated by topography and availability of water sources across the Project area.  Upon completion of 

the test, the test water may be either discharged or pumped to the next segment for testing.  Sierrita would 

discharge test water at three upland locations along the pipeline route as listed in table 4.3.2-4, all of 

which are within the Brawley Wash-Los Robles Wash sub-basin (Hydrologic Unit Code 15050304).  No 

chemicals additives would be used during testing of the pipe and Sierrita would not discharge hydrostatic 

test water into waterbodies.   

As recommended by the FWS and AGFD, in an effort to enhance livestock range conditions and 

wildlife habitat, Sierrita would discharge hydrostatic test water into livestock tanks if the following 

conditions are met: 

1. a hydrostatic test manifold is located near an existing livestock tank (for example, if there 

is an unnamed tank located approximately 220 feet from MP R35.7, which is close to the 

proposed discharge location at MP R35.1); 
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2. the water quality tests meet applicable water quality standards for the intended use 

(livestock use); and 

3. the landowner or land-managing agency approves the use of the water in writing. 

Sierrita would coordinate with the landowner or land-managing agency for use of the water. 

Sierrita would also adequately minimize the potential effects of water withdrawals and discharges 

by implementing the measures outlined in its Hydrostatic Testing Best Management Practices Plan (see 

appendix N), which was prepared in accordance with the ADEQ Arizona Pollutant Discharge Elimination 

System General Permit No. AZG2010-001, De Minimis Discharge General Permit requirement for a Best 

Management Practices Plan.  Sierrita would also be required to obtain the necessary permits and 

approvals from state and federal agencies, and obtain or comply with water rights before appropriating 

surface waters.   

Due to the sparse vegetation and high erodibility throughout the Project area, there is a potential 

to cause erosion and scouring at the discharge locations.  As stated in the Hydrostatic Testing Best 

Management Practices Plan, Sierrita would implement various procedures to mitigate erosion at the 

outfall location, including establishing a settling area to allow discharged solids to settle and for water to 

soak into the ground rather than flowing to ditches, waterways, or along roadways.  The dimensions of the 

settling area would vary with expected volume and flow rate of the discharge.  In addition, to prevent 

scouring by a concentrated water flow, an appropriate nozzle or other dispersion device would be used to 

moderate the flow from the test manifold.  Should a leak be detected during hydrostatic testing of the 

pipeline, sediment control devices would be installed around the leak area and performance of the devices 

would be monitored.  We reviewed the Hydrostatic Testing Best Management Practices Plan and find 

that adherence to the measures in the plan would adequately minimize impacts resulting from water 

withdrawals and discharges of hydrostatic test water.   

4.3.3 Wetlands 

No wetland areas were identified during Sierrita’s field surveys, nor were identified on the FWS 

wetland mapping for the Project area.  Therefore, the construction and operation of the Project would not 

affect wetlands. 

4.4 VEGETATION 

The Project would cross the Sonoran Desert ecoregion, which is characterized by extensive plains 

with isolated eroded mountain ranges of low elevations, long hot summers and mild winters with annual 

precipitation ranging from 2 to 10 inches, and generally sparse vegetation, dominated by cacti and shrubs 

(see figure 4.4-1).  The creosotebush (Larrea tridentata), a thornless shrub, is the most widely distributed 

plant in the overall Sonoran Desert plains; the cholla cacti (Opuntia spp.) are also common (Bailey, 1995; 

McNab et al., 2005).  Vegetation communities found in the Project vicinity are representative of these 

ecoregions.   

The three distinct upland vegetation biomes, or communities, within the Project area are 

discussed below.  Table 4.4-1 describes these upland and riparian communities and provides general 

descriptions, including common vegetation species typical of each community that are found within each 

biome.  Sections 4.4.4 and 4.7 provide detailed information for sensitive plant species in the Project area.  

The characterization and classification of vegetation communities presented in this EIS are based on 

information provided in the Arizona Gap Analysis Program (Bennett et al., 2004), “Biotic Communities 

of the Southwest” (Brown, 1982), and the NRCS Ecological Site Descriptions (ESDs). 
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Velvet mesquite/whitethorn acacia/
Pima pappusgrass-vine mesquite

Foothills paloverde-velvet mesquite/desert zinnia-triangle 
bursage/slender janusia-black grama

Blue palo verde-velvet mesquite/
canyon ragweed/bush muhly-desert 

Foothills paloverde-velvet mesquite/burroweed-triangle 
bursage/bush muhly-Santa Rita threeawn

Foothills paloverde-velvet mesquite/
triangle bursage-burroweed/bush muhly-spidergrass

Shrubby buckwheat-false mesquite/
sideoats grama-Louisiana sagewort

False mesquite-range ratany/
sideoats grama-sprucetop grama 

False mesquite/sideoats grama

Mesquite-catclaw acacia/spiny hackberry 

Shrubby buckwheat/sideoats
 grama-Arizona cottontop 
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black grama-sideoats grama

False mesquite-range ratany/
slender grama-black grama
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TABLE 4.4-1 
 

Natural Resources Conservation Service Ecological Site Descriptions Occurring Along the Sierrita Pipeline Project 

Ecological Site 
Identification 

Arizona GAP 
Vegetation 
Community 
Equivalent Dominant Vegetation Community Site Characteristics Susceptibility of Ecological Site Description 

R040XA102AZ 
(NRCS, 2008a) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

Dollarjoint pricklypear (Opuntia chlorotica)/tobosa 
(Pleuraphis mutica)-vine mesquite (Panicum obtusum)  

Desert savannah community type; tobosa grass is 
dominant (25-55 percent canopy), followed by other 
annual and perennial grasses (5-10 percent of 
canopy), and few shrubby species, such as soaptree 
yucca (Yucca elata) and prickly pear (Opuntia spp.).  
Fire is natural part of this community and can control 
the expansion of shrubs (see section 4.4.6). 

Occurring in alluvial fans, floodplains, 
and swales in upper elevations (1,900-
3,300 feet elevation); receives extra 
moisture from run-off.  Clay soils with 
good plant-soil moisture relationship. 

Continuous unmanaged livestock grazing of this 
community can remove tobosa coverage, which 
increases the risk of gully formation and subsequent 
dominance of snakeweed, prickly pear (Opuntia 
spp.), and mesquite and other shrubs. 

R040XA112AZ 
(NRCS, 2008b) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

Velvet mesquite (Prosopis velutina)/whitethorn 
acacia/Pima pappusgrass (Pappophorum vaginatum)-
vine mesquite 

Desert savannah community type consisting of a 
mixture of desert trees and shrubs with midgrass 
understory. 

Occurring in floodplains, alluvial fans, 
and stream terraces in upper elevations 
(1,850-3,300 feet elevation); receives 
extra moisture from run-off.  Loamy soils 
with good plant-soil moisture 
relationship. 

Continuous unmanaged livestock grazing of this 
community can remove the midgrass understory, 
which increases the risk of gully formation and 
subsequent dominance of mesquite and other 
shrubs. 

R040XA114AZ 
(NRCS, 2008c) 

Sonoran 
Desertscrub/Palo
verde-Mixed 
Cactus 

Foothills paloverde (Parkisonia microphylla)-velvet 
mesquite/desert zinnia (Zinnia acerosa)-triangle 
bursage/slender janusia (Janusia gracilis)-black grama 
(Bouteloua eriopoda) 

Desert shrub community type consisting of open stand 
of desert trees and saguaro (5 to 10 percent) with 
grass (5 to 25 percent) and shrub/cacti understory (10 
to 25 percent).  These communities experience a 300-
year cycle between saguaro stands and large 
tree/shrub dominance.  As established saguaros 
mature (150 to 200 years), large trees and shrubs die 
back; and vice versa. 

Occurring in fan terraces, old stream 
terraces, and mesas in upper elevations 
(1,900-3,400 feet elevation).  Deep well-
drained loamy soils. 

Continuous unmanaged livestock grazing can 
remove perennial grasses and increase shrub 
understory (e.g., triangle bursage, snakeweed, 
jumping cholla [Cylindropuntia fulgida]).   

Exotic perennial and annual grasses, including 
buffelgrass, Lehmann’s lovegrass, Boer lovegrass, 
natal grass, fountain grass, African shrubs, 
Schismus spp., red brome, and filaree can also 
invade and dominate the understory of these 
communities.  Presence of invasive grasses 
increases risk of fire and prolongs their dominance 
by damaging shrub species, such as paloverde, 
ironwood, and saguaro and other cacti, which can 
take decades to recover (see section 4.4.6). 
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TABLE 4.4-1 (cont’d) 
 

Natural Resources Conservation Service Ecological Site Descriptions Occurring Along the Sierrita Pipeline Project 

Ecological Site 
Identification 

Arizona GAP 
Vegetation 
Community 
Equivalent Dominant Vegetation Community Site Characteristics Susceptibility of Ecological Site Description 

R040XA115AZ 
(NRCS, 2008d) 

Sonoran 
Desertscrub/Palo
verde-Mixed 
Cactus 

Blue palo verde (Parkinsonia florida)-velvet 
mesquite/canyon ragweed (Ambrosia 
ambrosioides)/bush muhly-desert globemallow 
(Sphaeralcea ambigua) 

Desert shrubland community type consisting of a 
diverse mixture of desert trees (less than 25 percent), 
shrubs and vines (10 to 20 percent), and grasses and 
forbs. 

Occurring in alluvial fans, floodplains, 
and stream terraces in upper elevations 
(1,900-3,300 feet elevation); receives 
extra moisture from overbank flooding 
and/or run-off.  Deep and excessively 
well-drained sandy loam and gravelly 
sand soils.  Good plant-soil moisture 
relationship. 

Continuous unmanaged livestock grazing can 
remove grass and forb understory and promote 
erosion within the sandy soils.  This can lead to a 
dominance of trees and shrubs, including mesquite, 
blue palo verde, creosotebush, burrowed, bursage, 
and wolfberry (Lycium barbarum).  Gully formation is 
possible if unmitigated. 

Exotic perennial and annual grasses, including 
buffelgrass, Lehmann’s lovegrass, Boer lovegrass, 
and fountain grass, Schismus spp., red brome, 
foxtail barley (Hordeum jubatum), London rocket 
(Sisymbrium irio), and filaree can also invade and 
dominate the understory of these communities.  
Presence of invasive grasses increases risk of fire, 
which damages and removes shrub species such as 
paloverde and cacti from the community.   

R040XA117AZ 
(NRCS, 2008e) 

Sonoran 
Desertscrub/Palo
verde-Mixed 
Cactus 

Foothills paloverde-velvet mesquite/burroweed-
triangle bursage/bush muhly-Santa Rita threeawn 
(Aristida california var. glabrata) 

Desert savannah community type consisting of open 
stand of desert trees and cacti (5 to 15 percent), 
shrubs (10 to 25 percent), and grass and herb 
understory (5 to 35 percent).  These communities 
experience a 300-year cycle between saguaro stands 
and large tree/shrub dominance.  As established 
saguaros mature (150 to 200 years), large trees and 
shrubs die back; and vice versa. 

Occurring in fan terraces and high 
stream terraces in upper elevations 
(1,800-3,300 feet elevation).  Sandy 
loam soils with good plant-soil moisture 
relationship. 

Continuous unmanaged livestock grazing can 
remove perennial grasses and increase shrub 
understory (e.g., triangle bursage, burrowed, 
staghorn cholla [Cylindropuntia versicolor] and 
jumping cholla).   

Exotic perennial and annual grasses, including 
buffelgrass, Lehmann’s lovegrass, Boer lovegrass, 
natal grass, fountain grass, African shrubs, 
Schismus spp., red brome, and filaree can also 
invade and dominate the understory of these 
communities.  Presence of invasive grasses 
increases risk of fire and prolongs their dominance 
by damaging shrub species such as paloverde, 
ironwood, and saguaro and other cacti, which can 
take decades to recover (see section 4.4.6). 
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TABLE 4.4-1 (cont’d) 
 

Natural Resources Conservation Service Ecological Site Descriptions Occurring Along the Sierrita Pipeline Project 

Ecological Site 
Identification 

Arizona GAP 
Vegetation 
Community 
Equivalent Dominant Vegetation Community Site Characteristics Susceptibility of Ecological Site Description 

R040XA118AZ 
(NRCS, 2008f) 

Sonoran 
Desertscrub/Palo
verde-Mixed 
Cactus 

Foothills paloverde-velvet mesquite/triangle bursage-
burroweed/bush muhly-spidergrass (Aristida ternipes) 

Desert savannah community type consisting of open 
stand of desert trees and cacti (5 to 15 percent), 
shrubs (10 to 25 percent), and grass and herb 
understory (10 to 30 percent).  These communities 
experience a 300-year cycle between saguaro stands 
and large tree/shrub dominance.  As established 
saguaros mature (150 to 200 years), large trees and 
shrubs die back; and vice versa. 

Occurring in fan terraces and old stream 
terraces in upper elevations (1,900-
3,300 feet elevation).  Sandy loam soils 
with very good plant-soil moisture 
relationship. 

Continuous unmanaged livestock grazing can 
remove perennial grasses and increase shrub 
understory (e.g., triangle bursage, burrowed, 
snakeweed, and prickly pear).   

Exotic perennial and annual grasses, including 
buffelgrass, Lehmann’s lovegrass, Boer lovegrass, 
natal grass, fountain grass, African shrubs, 
Schismus spp., red brome, and filaree can also 
invade and dominate the understory of these 
communities.  Presence of invasive grasses 
increases risk of fire and prolongs their dominance 
by damaging shrub species, such as paloverde, 
ironwood, and saguaro and other cacti, which can 
take decades to recover (see section 4.4.6). 

R041XC306AZ 
(NRCS, 2013a) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

Shrubby buckwheat (Eriogonum wrightii)-false 
mesquite (Calliandra eriophylla)/sideoats grama 
(Bouteloua curtipendula)-Louisiana sagewort 
(Artemisia ludoviciana) 

Grassland community type dotted with shrubs and 
cacti.  Sideoats grama and other grasses dominate 
the canopy (20 to 35 percent), followed by false 
mesquite and shrub buckwheat (5 to 10 percent) and 
other shrubs (1 to 10 percent).  Fire is a natural part of 
this community and can control the expansion of 
shrubs (see section 4.4.6). 

Occurring on hill slopes, ridge tops, and 
mountain slopes in middle elevations 
(3,500-5,500 feet elevation).  Shallow 
sandy loam to loamy soils.  Numerous 
areas of rock outcrops. 

Fire suppression and/or continuous unmanaged 
livestock grazing can remove shrubs and cacti. 

Lehmann’s lovegrass can invade and dominate 
these communities; usually introduced via roads and 
trails through the community.  Dominance by this 
species may increase with fire.  Shrub species, such 
as wait-a-minute mimosa (Mimosa aculeaticarpa 
var. biuncifera), velvet pod mimosa (Mimosa 
dysocarpa), mesquite, ocotillo (Fouquieria 
splendens), and prickly pear can also assume 
dominance over the grassy understory in these 
communities resulting from climatic changes and/or 
fires. 

R041XC313AZ 
(NRCS, 2013b) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

False mesquite-range ratany (Krameria 
erecta)/sideoats grama-sprucetop grama (Bouteloua 
chondrosioides) 

Open grassland community type dominated by 
perennial grasses with a mid-grass canopy (10 to 20 
percent); short grama grasses and curley mesquite 
(Hilaria belangeri) canopy (15 to 35 percent); and half 
shrubs canopy (5 to 10 percent).  Fire is a natural part 
of this community and can control the expansion of 
shrubs (see section 4.4.6). 

Occurring on fan piedmonts, old fan 
terraces, old stream terraces, and plains 
in middle elevations (3,200-5,000 feet 
elevation).  Deep loamy soils.   

Continuous unmanaged livestock grazing can 
reduce coverage of palatable grasses and increase 
curly mesquite, threeawn (Aristida spp.), and false 
mesquite.  Shrubby species dominate where soils 
are severely deteriorated. 

Fire suppression over long periods of time can lead 
to increases in mesquite canopy.  Lehmann’s and/or 
Boer lovegrass, if introduced, can also dominate the 
understory.  Dominance by these grass species may 
increase with fire.  In severely impacted sites with 
continuously unmanaged grazing, drought, and fire; 
soil compaction and loss of grass coverage can lead 
to sheet, rill, and gully erosion, resulting in mesquite, 
shrub, and cacti dominance. 
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TABLE 4.4-1 (cont’d) 
 

Natural Resources Conservation Service Ecological Site Descriptions Occurring Along the Sierrita Pipeline Project 

Ecological Site 
Identification 

Arizona GAP 
Vegetation 
Community 
Equivalent Dominant Vegetation Community Site Characteristics Susceptibility of Ecological Site Description 

R041XC314AZ 
(NRCS, 2005a) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

False mesquite/sideoats grama 

Grassland community dotted by shrubs.  False 
mesquite and other mid-grasses compose 35 to 55 
percent of the canopy, followed by other perennial 
grasses (1 to 10 percent of canopy), sideoats gramma 
and range ratany (1 to 10 percent of canopy), and 
annual grasses (1 to 10 percent of canopy).  Fire is 
thought to have been a natural part of this community 
(see section 4.4.6). 

Occurring on hill slopes, and ridge tops 
in middle elevations (3,300-5,000 feet 
elevation).  Moderately deep to deep 
loamy soils.  Good plant-soil moisture 
relationship. 

Continuous unmanaged livestock grazing can 
reduce coverage of palatable perennial grasses and 
increase shrubby species like mesquite, acacia, 
mimosa, ocotillo, snakeweed, burrowed, and prickly 
pear.  

Fire suppression over long periods of time can lead 
to increases or dominance of overstory by mesquite 
or other shrubs.  Continuously unmanaged livestock 
grazing, removal of grass coverage, and soil 
compaction can lead to sheet, rill, and gully erosion, 
resulting in shrub dominance.  Lehmann’s 
lovegrass, if introduced, can also dominate the 
understory.   

R041XC316AZ 
(NRCS, 2005b) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

Mesquite-catclaw acacia (Acacia greggii)/spiny 
hackberry (Celtis pallida) 

Savannah community type composed of a diverse 
mixture of perennial grasses, forbs, vines, trees (less 
than 25 percent canopy), and shrubs (10 to 20 percent 
canopy). 

Occurring on floodplains, low stream 
terraces, canyons, and alluvial fans in 
middle elevations (3,200-5,000 feet 
elevation); receives extra moisture from 
overbank flooding and/or run-off.  
Gravelly sand to loamy fine sand soils. 

Continuous unmanaged livestock grazing can 
reduce coverage of palatable perennial grasses and 
increase species such as Rothrock grama 
(Bouteloua rothrockii), and threeawn.  In severely 
deteriorated sites, mesquite, catclaw acacia, desert 
willow (Chilopsis linearis), burroweed, and other 
woody species dominate.  Removal of grass 
coverage and soil compaction can lead to sheet, rill, 
and gully erosion, resulting in areas dominated by 
burrobrush (Hymenoclea salsola), rubber 
rabbitbrush (Chrysothamnus nauseosus), and 
desert broom (Baccharis sarothroides).  Exotic 
species such as Bermuda grass (Cynodon 
dactylon), Lehmann’s lovegrass, and Boer 
lovegrass, if introduced, can dominate the 
understory. 

R041XC318AZ 
(NRCS, 2005c) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

Shrubby buckwheat/ sideoats grama-Arizona 
cottontop (Digitaria californica) 

Grassland community type dominated by perennial 
grasses; mid-grasses compose 30 to 50 percent of 
canopy cover and short grasses compose 1 to 15 
percent of canopy cover.  Half shrubs occupy 2 to 5 
percent of the canopy cover.  Fire is natural part of this 
community and can control the expansion of shrubs 
(see section 4.4.6). 

Occurring on fan terraces, stream 
terraces, fan piedmonts, and plains in 
middle elevations (3,300-5,000 feet 
elevation).  Deep sandy loam soils. 

Continuous unmanaged livestock grazing can 
reduce coverage of palatable perennial grasses, 
and increase species such as Rothrock grama, 
threeawn, and spidergrass.   

Fire suppression over long periods of time can lead 
to increases of mesquite in the overstory.  
Continuously unmanaged livestock grazing, removal 
of grass coverage, and soil compaction can lead to 
sheet rill, and gully erosion, resulting in shrub 
dominance.  Lehmann’s lovegrass, if introduced, 
can also dominate the understory.  Dominance by 
this grass species may increase with fire.   
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TABLE 4.4-1 (cont’d) 
 

Natural Resources Conservation Service Ecological Site Descriptions Occurring Along the Sierrita Pipeline Project 

Ecological Site 
Identification 

Arizona GAP 
Vegetation 
Community 
Equivalent Dominant Vegetation Community Site Characteristics Susceptibility of Ecological Site Description 

R041XC319AZ 
(NRCS, 2005d) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

Shrubby buckwheat-false mesquite/ black grama 
(Bouteloua eriopoda)-sideoats grama 

Open grassland community type dominated by 
perennial grasses; mid-grasses compose 20 to 30 
percent of canopy cover and suffrutescent grasses 
compose 10 to 25 percent of canopy cover.  Half 
shrubs occupy 1 to 5 percent of the canopy cover.  
Fire is a natural part of this community and can control 
the expansion of shrubs (see section 4.4.6). 

Occurring on fan terraces, old stream 
terraces, fan piedmonts, and plains in 
middle elevations (3,300-5,000 feet 
elevation).  Deep sandy loam soils. 

Continuous unmanaged livestock grazing can 
reduce coverage of palatable perennial grasses and 
increase species such as Rothrock grama, and 
threeawn.   

Fire suppression over long periods of time can lead 
to increases of mesquite in the overstory.  
Continuously unmanaged livestock grazing, removal 
of grass coverage, and soil compaction can lead to 
sheet, rill, and gully erosion, resulting in shrub 
dominance.  Lehmann’s lovegrass, if introduced, 
can also dominate the understory.  Dominance by 
this grass species may increase with fire or may be 
intentionally maintained as a man-made pasture.   

R041XC322AZ 
(NRCS, 2005e) 

Scrub-
Grassland/Mixed 
Grass-Scrub 

False mesquite-range ratany/slender grama 
(Bouteloua repens)-black grama 

Natural climax community that occupies naturally 
disturbed sites.  Grassland dotted by low shrubs; 
grama and other grasses compose 20 to 35 percent of 
canopy cover; false mesquite, shrubby buckwheat, 
and rangy ratany compose 5 to 15 percent of canopy 
cover.  Other shrubs occupy 1 to 10 percent of the 
canopy cover.  Fire is a natural part of this community 
and can control the expansion of shrubs (see section 
4.4.6). 

Occurring in mountain valleys and on 
gently sloping to moderately steep 
pediments flanking mountain areas in 
middle elevations (3,200-5,200 feet 
elevation).  Shallow to very shallow 
loamy soils.   

Susceptible to invasion and dominance by 
Lehmann’s lovegrass.  Dominance by this grass 
species may increase with fire.   

Fire suppression over long periods of time can lead 
to increases of mesquite, mimosa, ocotillo, and cacti 
in the overstory. 
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4.4.1 Vegetation Resources 

Three biomes would be crossed by the Project: the Sonoran Desertscrub, Scrub-Grassland, and 

Mogollon Chaparral Scrubland (Bennett et al., 2004).  The Sonoran Desertscrub biome occurs in 

approximately the northern half of the Project area and would be crossed between approximate MPs 0.1 

and 3.3 and MPs 5.5 and R26.1 (see figure 4.4-1).   

The AVCA conducted a resource assessment of the Altar Valley in 2000 and developed 

vegetation mapping as part of the assessment.  In the northern half of the Project area, AVCA mapped 

vegetation communities composed of creosotebush, saguaro cacti (Carnegiea gigantea), paloverde 

(Parkisonia spp.), triangle bursage (Ambrosia deltoidea), jojoba (Simmondsia chinensis), mesquite 

(Prosopis spp.), snakeweed (Gutierrezia microcephala), burroweed (Isocoma tenuisecta), whitethorn 

acacia (Acacia constricta), mixed cacti, and annual grasses and forbs (AVCA, 2010a).   

Historically, unmanaged livestock grazing of Sonoran Desertscrub vegetation communities, 

combined with the introduction and spread of invasive and noxious weeds, has contributed to the 

degradation of these communities in some areas, which can require decades to recover.  Removal of the 

grass understory and introduction of invasive species can result in an understory dominated by non-native 

species such as buffelgrass (Pennisetum ciliare), Lehmann’s lovegrass (Eragrostis lehmanniana), Boer 

lovegrass (Eragrostis curvula), natal grass (Melinis repens), fountain grass (Pennisetum setaceum), 

African shrubs (Euryops multifidus and Pentzia incana) Schismus spp., red brome (Bromus rubens), and 

filaree (Erodium cicutarium).  As discussed in section 4.4.6, non-native grasses can increase the risk of 

fire by providing a fuel source for hotter burning fires, which damages native desert scrub species (e.g., 

saguaro, paloverde, ironwood), and further promotes the dominance of the non-native grasses (NRCS, 

2008c).   

The Scrub-Grassland biome is found in the southern half of the Project area and would be crossed 

between approximate MPs R26.1 and 58.9, with a small section occurring between approximate MPs 3.3 

and 5.5 (see figure 4.4-1).  The mixed grass-scrub vegetation communities are the dominant grassland 

type found in Arizona and are considered the most important grasslands in the state due to the high 

diversity of species found (Bennett et al., 2004).  Within the Project area, the Altar Valley floodplain was 

historically dominated by giant sacaton (Sporobolus wrightii), and the uplands were dominated by native 

perennial grasses including grama grasses (Bouteloua spp.), bush muhly (Muhlenbergia porteri), and 

tobosa (Pleuraphis mutica).  Mesquite trees were historically confined to the drainages and the margins of 

the floodplains.  Natural fire played an important part in the maintenance of these vegetation communities 

(see section 4.4.6).  However, historically unmanaged livestock grazing and periods of drought have 

favored the growth of annual, non-native grasses and shrubs over native bunch grasses found in these 

communities.  In addition, fire suppression has protected the growth of non-fire resistant scrub over fire 

tolerant grasses.  These factors have led to high occurrences of invasive shrubs and cacti in these 

communities (Bennett et al., 2004; Kappel, 2011; AVCA, 2001).   

The AVCA’s Altar Valley vegetation map indicates a mixture of native and non-native grasses 

within the Scrub-Grassland biome found in the Project area, with varying levels of desert scrub canopy.  

Along the Brawley and Altar wash complex, vegetation is dominated by both native and non-native 

grasses and herbs with less than 10 percent mesquite canopy; however, the smaller drainages tend to have 

greater than 10 percent mesquite canopy.  Eroded channels within the watershed consist of communities 

of burroweed, mesquite, grasses, and herbs.  Expanses of native grasses still occur within the Project area; 

however, the non-native lovegrasses (Eragrostis spp.) are also commonly found (AVCA, 2010a).   

The Project would also cross a small section of the Mogollon Chaparral Scrubland biome along 

the U.S.-Mexico border between approximate MPs 58.9 and 59.1 (see table 4.4-1).  There is also a limited 
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area in the northern portion of the Project area between approximate MPs 0.0 and 0.1 where native 

vegetation has been converted to urban land uses.   

The NRCS has developed ESDs to describe, inventory, and analyze variations in rangeland and 

forestlands across the landscape.  Rather than describe an area solely on the basis of vegetation, soil, 

hydrology, etc., ESDs describe the interaction among these features (NRCS, 2011).  The ESDs found 

within the Project area are described in table 4.4-1 with the equivalent Arizona GAP community type, and 

are shown on figure 4.4-1.  Similarly, the AVCA developed a range condition map, which takes into 

account soil stability, watershed function, and biotic health within the Altar Valley.  Based on this 

information, the AVCA indicates that the northern and southern extremes of the Project area are in 

generally functioning to stable condition; however, watershed function and soil stability are at risk near 

washes.  This includes the Brawley and Altar wash complex, which is also identified as at risk for both 

soil stability and watershed function for most of its length throughout the Project area.  The southern end 

of the wash complex is considered at risk for biotic integrity and watershed function.  The middle portion 

of the Project area in the vicinity of the Santa Margarita Ranch to Palo Alto is considered at risk for all 

three criteria, indicating that sheet or gully erosion is occurring, major components of the plant 

community are missing, and active erosion is occurring with little infiltration (AVCA, 2010b).  

Recognizing the impact on the rangeland condition, ranchers began to reduce livestock stocking 

rates from the early 1900s to the 1970s, and began to implement controlled grazing practices (e.g., fences, 

livestock tanks, wells, and waterlines).  Efforts were made to restore grasses and mitigate headcutting and 

gully formation.  Since the 1970s, ranchers in the Project area have been implementing resource 

management plans to include the monitoring of rangeland conditions, and implementation of scientifically 

based range management practices, such pasture rotation, brush management, water development, and 

prescribed fires, which have steadily worked to improve rangeland conditions in the Project area (AVCA, 

2010; NRCS, 2010).   

As early as the mid-1980s, local landowners, in cooperation with the NRCS, have implemented 

prescribed burns on their properties to maintain nutritious forage species (Kappel, 2011).  In 2008, the 

AVCA, along with the NRCS, FWS, BANWR, AGFD, ASLD, Arizona State Forestry Division, Pima 

County, and The Nature Conservancy, developed the Altar Valley Fire Management Plan in an effort to 

re-introduce fire “as a functioning component of the ecosystem” (AVCA, 2008).  As identified in this 

plan, local land managing-agencies and landowners are currently implementing prescribed burns in 

Scrub-Grassland communities to reduce scrub, such as mesquite, snakeweed, and burroweed; rehabilitate 

native grasses; and improve wildlife habitat.  Prescribed burns generally occur in late May/early June 

(FWS, 2003).  The presence of a natural gas transmission pipeline generally does not preclude prescribed 

burns.   

Pima County has developed the Sonoran Desert Conservation Plan, which provides a resource 

assessment and identifies short- and long-term conservation goals for the county.  Since 1999, the county 

has purchased lands through the use of bonds to include within their Conservation Lands System (see 

section 4.4.2).  Through these acquisitions, Pima County has conserved over 60,000 acres of native 

grasslands and a significant portion of the area’s stream habitats, limestone outcrops, and bat caves.  Pima 

County also manages and implements restoration activities on conservation lands to promote watershed 

function and preserve wildlife habitat.  Some of these acquisitions also work to prevent further 

fragmentation and development of habitats.  Pima County partners with local agencies, including the 

AGFD, and local conservation groups, such as the AVCA, to accomplish these goals.  

Sierrita completed vegetation mapping of the Project area based on the Arizona Gap Analysis 

Program and then conducted vegetation surveys within 25- by 150-foot randomly selected sample plots 

between February and September 2012 on state-owned land (which comprises approximately 80 percent 
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of the land affected by the Project).  These surveys were used to identify the diversity of plants within the 

Project area and to estimate the size and density of protected native plant species in order to calculate 

required compensation.  The entire Project area was surveyed for noxious weed species, and species-

specific surveys were conducted for the Pima pineapple cactus.  Appendix T includes a complete list of 

the 159 vegetation species encountered during Sierrita’s surveys. 

4.4.2 Vegetation Communities of Special Concern 

Known vegetation monitoring or research transects within 1 mile of the Project are summarized 

in table 4.4.2-1.  Of the transects identified, three near MP 54.9 are potentially within the Project 

workspace.  Sierrita has not been granted access to this property and, therefore, the location and proximity 

of these sites to the Project work areas have not been verified.  The remaining transects identified in table 

4.4.2-1 are more than 1,000 feet from the Project workspace and would be not directly affected by the 

Project.   

TABLE 4.4.2-1 
 

Vegetation Monitoring Transects within 1 Mile of the Sierrita Pipeline Project  

Transect ID Approximate Milepost 
Distance to Work 

Area (feet) 
Distance to 

Centerline (feet) Direction 

Buckelew BK-1 16.4 3,279 3,339 West 

King-98 KA-1 18.7 2,154 2,214 West 

Santa Margarita Ranch Transect R36.8 1,187 1,271 West 

North T-Post 54.9 24.3a 64.3a East 

Rock Cairn 54.9 123.0a 163.0a East 

South T-Post 54.9 0.0a 35.0a East 

____________________ 
a Based on estimated location; presence and actual distance from Project work area would be determined prior to 

construction. 

 

Pima County has developed a draft Multi-Species Conservation Plan (MSCP) that uses a 

landscape-scale categorization of land, called the Maeveen Marie Behan Conservation Lands System, to 

guide Pima County and other agencies and jurisdictions in planning efforts to ensure the long-term 

survival of indigenous plants, animals, and biological communities in the county.  To develop the 

Conservation Lands System, Pima County compiled information on species requirements and conducted 

habitat analysis and mapping for 56 species, known as Priority Vulnerable Species.  Pima County also 

identified Special Plant Communities and Other Special Elements that contribute to the protection of 

native species in the county.  These features, along with Priority Vulnerable Species and other factors, 

were used to establish the boundaries of the Conservation Lands System (Pima County, 2012c).   

Potential impacts on Conservation Lands System and associated Priority Vulnerable Species that 

receive federal and state protection are discussed in sections 4.4.8.2 and 4.7.  Section 4.5.3 discusses 

important wildlife habitat linkages identified in the MSCP and additional reports developed by Pima 

County.  Section 4.8.2.2 discusses impacts on Pima County’s Maeveen Marie Behan Conservation Lands 

System, including Biological Core Management Areas, Special Species Management Areas, Multiple Use 

Management Areas, and/or IRAs.   

The BANWR, which was established under the authority of the ESA and is managed by the FWS 

for endangered species and Semidesert Grassland restoration, is located about 100 feet east of the Project 

at its closest locations (between approximate MPs 38.6 and 40.2 and MPs 50.5 and 58.0) (see section 

4.4.8 for a discussion of potential indirect impacts from Project activities on the BANWR).  The BANWR 
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consists entirely of Sonoran Semidesert Grassland, which provides important habitat for 325 bird, 57 

mammal, and 53 reptile and amphibian species, including several federally listed and proposed or 

candidate threatened and endangered species, such as the jaguar, lesser long-nosed bat, Chiricahua 

leopard frog, masked bobwhite quail, northern Mexican gartersnake, and Sonoran desert tortoise.  The 

refuge also has known populations of endangered plant species, including the Pima pineapple cactus 

(FWS, 2003).  As discussed in section 4.7.1.5, Sierrita conducted species-specific surveys for the Pima 

pineapple cactus to identify both individuals and suitable habitat.  

In 2003, the FWS developed the BANWR CCP, which describes the goals and objectives of the 

refuge and outlines the management and implementation strategies to meet these goals.  This document 

provides guidance and direction to refuge staff for accomplishing refuge goals and objectives for a 15-

year period (FWS, 2003) (see section 4.8.2.1).  The main objectives of the refuge as listed in the CCP are 

the restoration of the Sonoran semi-desert grassland system, the protection of the flora and fauna of these 

grasslands, and the reintroduction of the masked bobwhite quail to the area.  Primary concerns on the 

refuge are the mesquite invasion, which is rapidly replacing the grasslands, the spread of non-native 

grasses, and the continued erosion of the Brawley and Altar Wash complex and associated lowering of the 

base level of the valley.  The CCP describes the measures that the FWS would implement during a 15-

year period to mitigate these concerns, including fire management, integrated weed management, habitat 

restoration, and vegetation and wildlife translocation and reintroduction efforts (FWS, 2003).  

In its comments on the draft EIS, the U.S. Department of Interior (DOI) on behalf of the BANWR 

noted that potential off right-of-way effects from the Project on the refuge could adversely affect the 

refuge and would be in conflict with the BANWR CCP and its mission.  Section 4.8.2.1 discusses direct 

and indirect impacts on the BANWR.   

4.4.3 Riparian Habitats 

Riparian habitats are essential in maintaining hydrologic, geomorphic, and ecological processes 

that directly affect standing and flowing waterbodies such as lakes, ponds, wetlands, streams, and stream 

tributaries.  These habitats provide food, cover, and a migratory corridor for a wide variety of terrestrial 

species; protect waterbodies and provide cover and habitat for fish and other aquatic species; and provide 

numerous recreational opportunities such as fishing, hunting, hiking, and camping.   

PCRRH are classified as follows (Pima County RFCD, 2011a): 

 IRAs: These areas occur along major river systems and washes, have high vegetation 

density and biological productivity, and provide critical watershed and water resource 

management functions and biological corridors. 

 Hydroriparian Habitat (Class H): Hydroriparian habitat types are generally supported by 

perennial stream flow and/or springs and include obligate or preferential wetland species. 

 Mesoriparian Habitat (Class H): Mesoriparian habitat types are supported by either 

perennial or intermittent stream flow or shallow groundwater.  Vegetation contains some 

preferential riparian plant species but may also include species typically found in drier 

habitats. 

 Xeroriparian (Classes A-D): Xeroriparian habitat types are associated with ephemeral 

water supply, and the vegetation is dominated by typical upland species; however, plants 

tend to be larger and found in higher densities.  Xeroriparian sub-classes A through D are 

defined based on total volume of vegetation present, with class A having the most dense 
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vegetation (0.856 cubic meters per square meter) and class D with less to sparse plant 

density (less than or equal to 0.500 cubic meters per square meter) that provides 

hydrologic connectivity to other PCRRH types. 

PCRRH are regulated under Pima County Code of Ordinances Title 16 Chapter 16.30: 

Watercourse and Riparian Habitat Protection and Mitigation Requirements.  Under this code, PCRRH is 

protected from development and requires a mitigation plan for disturbances greater than 0.3 acre.  

Because the Project would affect more than 0.3 acre, Pima County would require Sierrita to develop a 

mitigation plan for PCRRH affected by the Project.   

Pima County updated its Riparian Habitat Maps in 2005 as part of its Sonoran Desert 

Conservation Plan.  The scale of these maps was too large to determine Project impacts on PCRRH and, 

therefore, Sierrita, in consultation with the Pima County RFCD, conducted Project-specific delineations 

of PCRRH boundaries in August 2012.  Appendix U lists the areas where PCRRH would be crossed by 

the Project.   

4.4.4 Arizona Native Plants 

The Arizona Native Plant Law prohibits the removal of protected plant species from any lands 

without a permit from the Arizona Department of Agriculture (ADA).  Protected plant species in the 

Project area are classified by the ADA as highly safeguarded, salvage restricted, salvage assessed, or 

harvest restricted.  Highly safeguarded species are species that are in danger of extinction throughout all 

or a significant portion of their ranges, and native plants that are likely within the foreseeable future to 

become jeopardized or in danger of extinction throughout all or a significant portion of their ranges.  

Species in this category that have the potential to occur in the Project area are discussed in section 4.7.2.  

Salvage restricted plants are subject to a high potential for damage by theft and vandalism.  Salvage 

assessed plants include plants that have sufficient value to support the cost of salvage tags and seals.  

Plants that are categorized as harvest restricted are subject to excessive harvesting or overcutting because 

of the intrinsic value of their by-products, fiber, or woody parts (Arizona Revised Statute 3-903).   

Based on Sierrita’s field surveys and listed in table 4.4.4-1, native plants protected by the ADA 

were identified in the Project area on state-owned land (approximately 80 percent of the Project area).  

These include 2 highly safeguarded species, the Pima pineapple cactus (Coryphantha sherri var. 

robustispina) (see section 4.7.1.5) and the Santa Cruz striped agave (Agave parviflora ssp. parviflora) 

(see section 4.7.2); 25 salvage restricted species; 5 salvage assessed species; and 3 harvest restricted 

species (see table 4.4.4-1).  In addition to these protected species, non-protected native Arizona plant 

species, including the catclaw acacia and netleaf hackberry, are also within the Project area.  These two 

species constitute a large percentage of the overstory (see section 4.4.8.2). 

4.4.5 Noxious Weeds and Other Invasive Plants 

Noxious weeds and other invasive plants are non-native, undesirable native, or introduced species 

that are able to exclude and outcompete desirable native species, thereby decreasing overall species 

diversity.  The term “noxious weed” is legally defined under both federal and state laws.  Under the 

Federal Plant Protection Act of 2000 (formerly the Noxious Weed Act of 1974 [7 U.S.C. SS 2801-2814]), 

a noxious weed is defined as “any plant or plant product that can directly or indirectly injure or cause 

damage to crops, livestock, poultry, or other interests of agriculture, irrigation, navigation, the natural 

resources of the United States, the public health, or the environment.”  Each state is federally mandated to 

uphold the rules and regulations set forth by the Federal Plant Protection Act and manage its lands 

accordingly. 
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TABLE 4.4.4-1 
 

Plants Protected by the Arizona Native Plant Law Observed Within the Sierrita Pipeline Project Area  

Plant Species Scientific Name Status a 

Desert agave Agave deserti SR 

Santa Cruz striped agave Agave parviflora ssp. parviflora HS 

Saguaro Carnegiea gigantea SR 

Desert willow Chilopsis linearis SA 

Pima pineapple cactus Coryphantha scheeri var. robustispina HS 

Buckhorn cholla Cylindropuntia acanthocarpa SR 

Arizona pencil cholla Cylindropuntia arbuscula SR 

Jumping cholla Cylindropuntia fulgida SR 

Christmas cactus Cylindropuntia leptocaulis SR 

Common stool Dasylirion wheeleri SR 

Englemann’s hedgehog cactus Echinocereus englemannii SR 

Rainbow cactus Echinocereus pectinatus SR 

Spinystar Escobaria vivipara SR 

California barrel cactus Ferocactus cylindraceus SR 

Candy barrel cactus Ferocactus wislizeni SR 

Ocotillo Fouquieria splendens SR 

Graham’s nipple cactus Mammillaria grahamii SR 

MacDougal’s nipple cactus Mammillaria heyderi var. macdougalii SR 

Wright’s nipple cactus Mammillaria wrightii SR 

Desert ironwood Olneya tesota SA/HR 

Pencil cholla Opuntia arbuscula SR 

Engelmann’s prickly pear Opuntia engelmannii SR 

Purple prickly pear Opuntia macrocentra SR 

Prickly pear Opuntia spp. SR 

Blue paloverde Parkinsonia florida SA 

Foothill paloverde Parkinsonia microphylla SA 

Nightblooming cereus Peniocereus greggii SR 

Velvet mesquite Prosopsis velutina SA/HR 

Arizona rosewood Vauquelinia californica SR 

Banana yucca Yucca baccata SR/HR 

Soaptree yucca Yucca elata SR 

Copper zephyrlily Zephyranthes longifolia SR 

____________________ 
a HR – Harvest Restricted; HS – Highly Safeguarded; SA – Salvage Assessed; SR – Salvage Restricted 

Source: ADA, 2013. 

 

Noxious weeds are addressed by Executive Order 13112, which directs federal agencies to 

prevent the introduction of invasive species; provide for their control; and minimize the economic, 

ecological, and human health impacts that invasive species can cause.  The Executive Order further 

specifies that federal agencies shall not authorize, fund, or carry out actions likely to cause or promote the 

introduction or spread of invasive species in the United States or elsewhere unless it has been determined 

that the benefits of such actions outweigh the potential harm caused by invasive species, and that all 

feasible and prudent measures to minimize the risk of harm would be taken in conjunction with the 

actions. 

Per Arizona Administrative Code R3-4-244 and R3-4-245, the ADA Plant Services Division is 

responsible for monitoring and implementing regulations for controlling the spread and eradicating 

identified noxious weed species.  Identified noxious weeds are categorized into three types: 
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1. Prohibited:  Identified plant species, including viable plant parts, are prohibited from 

entry into the state. 

2. Regulated:  Identified plant species, including viable plant parts, found within the state 

may be controlled to prevent further infestation or contamination. 

3. Restricted:  Identified plant species, including viable plant parts, found within the state 

shall be quarantined to prevent further infestation or contamination. 

Based on Sierrita’s noxious weed surveys and listed in table 4.4.5-1, 11 non-native species were 

identified within the Project area, 5 of which are identified by the ADA as prohibited, regulated, and/or 

restricted noxious weeds:  dodder (Cuscuta sp.), redstar (Ipomoea coccinea), morning glory (Ipomoea 

sp.), buffelgrass, and puncturevine (Tribulus terrestris).  Appendix V lists the locations and distribution 

of noxious weed species in the Project area based on field observations. 

TABLE 4.4.5-1 
 

Noxious Weeds and Other Invasive Plant Species Identified in the Sierrita Pipeline Project Area 

Common Species 
Name 

Scientific Species 
Name Distribution in Project Area 

ADA Noxious Weed 
Category 

Dodder Cuscuta sp. Patches intermittently distributed in Project area. Prohibited and Restricted 

Bermuda grass Cynodon dactylon Dense patches identified in northern half of 
Project area. 

Not listed/Non-native 

Lehmann’s lovegrass Eragrostis 
lehmanniana 

Patches distributed throughout Project area, and 
dense patches in southern half of Project area. 

Not listed/Non-native 

Redstar Ipomoea coccinea Patches intermittently distributed in Project area. Prohibited 

Morning glory Ipomoea sp. Patches intermittently distributed in Project area. Prohibited 

Threadstem 
carpetweed 

Mollugo cerviana Patches intermittently distributed in Project area. Not listed/Non-native 

Buffelgrass Pennisetum ciliare Patches intermittently distributed in Project area, 
and dense patches in northern half of Project 
area. 

Prohibited and Regulated 

Prickly Russian thistle Salsola tragus Patches intermittently distributed in Project area. Not listed/Non-native 

Johnsongrass Sorghum halepense Patches intermittently distributed in Project area. Not listed/Non-native 

Saltcedar Tamarix 
ramosissima 

Individuals intermittently distributed in Project 
area. 

Not listed/Non-native 

Puncturevine Tribulus terrestris Individuals intermittently distributed in Project 
area. 

Prohibited and Regulated 

____________________ 

Sources:  ADA, 2005; Arizona Wildlands Invasive Plant Working Group, 2005 

 

Of the species identified during the noxious weeds and other invasive plants surveys (see table 

4.4.5-1 and appendix V), Bermuda grass, buffelgrass, Lehmann’s lovegrass, and Russian thistle (Salsola 

tragus) are the most abundant in the Project area.   

Sierrita observed Bermuda grass in dense patches in the northern half of the Project area.  The 

Pima County MSCP reports that buffelgrass is currently the focus of noxious weed eradication efforts 

(Pima County, 2012c).  Sierrita’s surveys observed high levels of buffelgrass infestation in the northern 

portion of the Project area along Postvale Road and State Road 86/Ajo Highway within the Sonoran 

Desertscrub biome (see appendix V).  The FWS is implementing aggressive eradication programs to 

prevent the establishment of this species and Johnsongrass, another bunchgrass species previously 

introduced for livestock foraging on the BANWR (FWS, 2003). 
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Lehmann’s lovegrass, although not identified as a prohibited, regulated, or restricted species by 

the ADA, is a non-native species that was also introduced to aid in range restoration (Forest Service, 

2014) and improve livestock grazing, and has become well established in the Project area.  Lehmann’s 

lovegrass is the dominant non-native grass on 75 percent of the BANWR and within vegetation 

communities of the Altar Valley where non-native grasses are dominant (FWS, 2003).  Sierrita’s surveys 

reported that Lehmann’s lovegrass is scattered throughout the Project area, with heavy infestations in the 

southern portion of the route within the Scrub-Grassland biome (see appendix V).   

Sierrita’s surveys also identified high infestation levels of the prickly Russian thistle along 

Postvale Road and Highway 86/Ajo Highway within the Sonoran Desertscrub biome (see appendix V).   

4.4.6 Fire Regimes 

A natural fire regime is a general classification of the role fire would play across a landscape in 

the absence of modern human intervention, but including the influence of aboriginal burning.  In a healthy 

community with a natural fire regime, fire serves as an integral component to the function and 

biodiversity of the community; organisms within the community would have likely adapted to withstand 

and potentially benefit from the fire.   

Two fire regimes exist in the Project area that are defined by the dominant vegetation: Sonoran 

Desertscrub and Scrub-Grassland (Semidesert Grassland) fire regimes.  The Sonoran Desertscrub historic 

fire regime is characterized by rare, low-intensity, and small scale fires.  Cacti and some scrub species, 

including the saguaro cactus, are non-fire tolerant plants.  We received scoping comments suggesting that 

the removal of native vegetation could result in disturbed areas that are more vulnerable to establishment 

of invasive species (see section 4.4.5).  The FWS, AGFD, and Pima County have also noted that once 

invasive species become established in an area and ecological thresholds are exceeded, the fire regime can 

increase.  With the spread of invasive species, such as buffelgrass and prickly Russian thistle, fires have 

become more frequent, burn hotter, and are larger in scale, causing extensive damage to native species 

and further spreading invasive plants (Pima County, 2012c).  The Sonoran Desertscrub habitat in the 

Project area is also adjacent to the urban areas of southwest Tucson, which also increases the risk of fire 

incidents, as most fires are caused by humans.  

The Scrub-Grassland (Semidesert Grassland) habitat was historically maintained by naturally 

occurring fires that resulted from lighting strikes during the monsoon season.  Native grasses are 

generally fire tolerant and are favored by periodic fires, as fires reduce the cover of non-fire tolerant scrub 

species.  However, due to pre-1970s livestock grazing practices (e.g., introduction of wood fencing), 

government fire management policies, lack of sufficient herbaceous cover to sustain fires, and 

considerations for ESA species, fire has been historically suppressed in Scrub-Grasslands, contributing to 

the expansion and dominance of scrub species (FWS, 2003; AVCA, 2008).   

As discussed in section 4.4.1, local landowners, in cooperation with the NRCS, have 

implemented prescribed burns on their properties, and in 2008, the AVCA developed the Altar Valley 

Fire Management Plan in an effort to re-introduce fire “as a functioning component of the ecosystem” 

(AVCA, 2008).  Local land managing-agencies and landowners are currently implementing prescribed 

burns, generally between late May/early June, in Scrub-Grassland communities to reduce scrub; 

rehabilitate native grasses; and improve wildlife habitat (FWS, 2003; DOI, 2014).   

4.4.7 Wild Harvesting 

Wild harvesting is the act of harvesting food or medicinal products that grow naturally on lands 

not normally associated with agriculture.  Some of the more common non-timber forest products 
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harvested on public lands near the Project area include mesquite pods, desert ironwood flowers and seeds, 

paloverde flowers and seeds, prickly pear fruit, cholla buds, agave, and saguaro (Desert Harvesters, 

2012).  State-administered lands crossed by the Project (see table 4.8.2-1) require permits to harvest wild 

products for both recreational and commercial uses.  The permit process provides the ADA with the 

means to track demand for products and the amount of products removed, and to protect sensitive 

resources.  Much of the wild harvesting that occurs on state land is illegal (i.e., conducted without a 

permit) or conducted by local Native American tribes in the Project area such as the Tohono O’odham 

Nation.  The Tohono O’odham Nation provided public comments on the draft EIS that identified the 

saguaro cactus, Mormon tea, beargrass, Devil’s claw, yucca, and oak trees as culturally significant plants 

that are used for food, basket-making, and/or for medicinal purposes.  Of these species, saguaro cacti, 

Devil’s claw, and yucca were identified within the 300-foot-wide survey corridor during environmental 

surveys.  Section 4.11.2 provides additional discussion of our consultations with the Tohono O’odham 

Nation and the potential for the Project to affect natural resources that are of traditional cultural 

importance.  

4.4.8 Vegetation Construction Impacts and Mitigation 

The primary direct impact from pipeline construction would be the cutting, clearing, and removal 

of existing vegetation within the construction workspace.  The degree of impact would depend on the type 

and amount of vegetation affected, the rate at which the vegetation would regenerate after construction, 

and the frequency of vegetation maintenance conducted during operation.  Existing vegetation would be 

disturbed everywhere along the construction right-of-way.  In general, the swath of vegetation that would 

be disturbed during construction would be 75 to 150 feet wide for the length of the pipeline route; 

however, these impacts would be expanded where Sierrita identified the need for an additional 20 feet of 

workspace (see appendix C) or ATWS (see appendix D).  

Secondary effects associated with disturbances to vegetation could include increased soil erosion 

(see section 4.2.1.1), increased potential for the introduction and establishment of invasive weed species 

(see section 4.4.8.2), habitat fragmentation and edge effects (see section 4.4.8.1), and a local reduction in 

available wildlife habitat (see section 4.5.2).  Other potential effects on vegetation could include the 

contamination of soils from spills or leaks of fuels, lubricants, and coolants from construction equipment, 

and dust cloud effects that could reduce survivability of vegetation adjacent to the right-of-way. 

The removal of vegetation also contributes to the release of carbon.  Maintaining carbon in soils 

is important, particularly in arid environments as it can reduce the impacts of drought and flood by 

maintaining greater pore spaces and surface areas within the soil, which leads to improved water and 

nutrient retention.  Carbon is fixed during photosynthesis and becomes soil carbon during decomposition 

and, therefore, the removal of vegetation further reduces the ability to sequester additional carbon from 

the atmosphere.  Soil carbon stock tends to be lower in climates with high temperatures, such as is found 

in the Project area.  These impacts can be reduced by restoring disturbed areas with grasses, legumes, and 

shrubs, and by managing invasive species (Fynn et al., 2009).  We note that about 75 percent of the 

vegetation removed from the right-of-way would be incorporated into the topsoil.  This would maintain 

plant material in the soils, which would remain as available carbon. 

Table 4.4.8-1 identifies the acreages of vegetation types by NRCS ESDs that would be directly 

affected by construction and operation of the Project.  Our assessment of impacts takes into account the 

entire length of the construction right-of-way for the pipeline, ATWS, aboveground facilities, access 

roads, and contractor yards.  Actual acreage impacted during construction may differ somewhat, as 

Sierrita would reduce its right-of-way width in certain locations and could use or request increased width 

in other locations for engineering or constructability reasons.  Newly identified or revised ATWS would 

also affect acreage totals. 
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TABLE 4.4.8-1 
 

Vegetation Communities Affected by Construction and Operation of the Sierrita Pipeline Project (in acres)  

NRCS ESD ID 
(see table 4.4-1) 

Right-of-Way a, b Additional Temporary  Aboveground Facilities Access Roads Contractor Yards Project Total c, d 

Con. Op. Con. Op. Con. Op. Con. Op. Con. Op Con. Op 

Sonoran Desertscrub 

R040XA114AZe 108.0 54.8 8.4 0.0 2.0 2.0 1.0 0.0 16.8 0.0 136.2 56.8 

R040XA115AZ 84.6 43.3 6.8 0.0 0.0 0.0 0.8 0.0 0.0 0.0 92.2 43.3 

R040XA117AZe 65.5 32.7 3.3 0.0 1.1 1.1 0.1 0.0 0.0 0.0 70.0 33.8 

R040XA118AZ 129.0 65.9 7.9 0.0 1.0 1.0 2.4 0.0 37.0 0.0 177.3 66.9 

Subtotal 387.1 196.7 26.4 0.0 4.1 4.1 4.3 0.0 53.8 0.0 475.7 200.8 

Scrub-Grassland 

R040XA102AZe 48.1 25.1 6.2 0.0 0.0 0.0 2.8 0.0 0.0 0.0 57.1 25.1 

R040XA112AZ 5.9 2.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 2.9 

R040XC306AZ 38.6 19.3 5.3 0.0 0.0 0.0 2.2 0.0 0.8 0.0 46.9 19.3 

R040XC313AZ 145.3 73.8 10.6 0.0 1.0 1.0 37.4 0.0 10.7 0.0 205.1 74.8 

R040XC314AZ 9.9 5.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 5.0 

R040XC316AZ 9.6 5.1 2.9 0.0 0.0 0.0 0.9 0.0 0.0 0.0 13.4 5.1 

R040XC318AZ 5.7 3.0 1.7 0.0 0.0 0.0 0.1 0.0 0.0 0.0 7.5 3.0 

R040XC319AZ 64.1 32.1 5.4 0.0 0.0 0.0 30.4 0.0 0.0 0.0 99.9 32.1 

R040XC322AZ 12.6 6.4 0.6 0.0 4.4 4.4 5.9 0.0 3.6 0.0 27.1 10.8 

Subtotal 339.8 172.8 32.9 0.0 5.4 5.4 79.9 0.0 15.1 0.0 473.1 178.2 

Urban/Developed 1.1 0.5 0.3 0.0 0.7 0.7 0.2 0.0 0.0 0.0 2.3 1.2 

Project Total 728.0 370.0 59.6 0.0 10.2 10.2 84.4 0.0 68.9 0.0 951.0 380.2 

____________________ 
a Con. = Acres of vegetation within the 75- to 150-foot-wide construction workspace and temporarily disturbed by construction.   

Op. = Acres of vegetation within the 50-foot-wide permanent right-of-way of the pipeline or occupied by an aboveground facility site.   
b Does not include extra 20 feet of right-of-way where vegetation from the construction right-of-way would be temporarily stored.  
c The totals shown in this table may not equal the sum of addends due to rounding. 
d Totals do not match land use (see table 4.8.1-1) as different data sources were used and some land use types do not display vegetative characteristics (e.g., open water). 
e Where NRCS ESD shapefile data were missing, Arizona GAP shapefile data were used to approximate impacts on this community type. 

Source: NRCS ESD (see table 4.1-1). 
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Construction of the pipeline within the 75- to 150-foot-wide right-of-way (not including the 20 

feet of additional right-of-way) would impact approximately 387.1 acres of Sonoran Desertscrub and 

339.8 acres of Scrub-Grassland.  An additional 59.6 acres of ATWS would be required in identified areas 

for road, utility, HDD, and ephemeral wash crossings as identified in appendix D, impacting 26.4 acres of 

Sonoran Desertscrub, 32.9 acres of Scrub-Grassland, and 0.3 acre of urban developed land (see table 

4.4.8-1).  The Project would require the use of ancillary areas, including four contractor yards that would 

affect a total of 68.9 acres, comprised of 53.8 acres of Sonoran Desertscrub and 15.1 acres of Scrub-

Grassland.  Access road widening and improvements would impact approximately 84.4 acres, including 

4.3 acres of Sonoran Desertscrub, 79.9 acres of Scrub-Grassland, and 0.2 acre of urban developed land 

(refer to table 4.4.8-1 for breakdown of impacts by vegetation community).  The construction of the 

aboveground facilities would impact a total of 10.2 acres, including 4.1 acres of Sonoran Desertscrub, 5.4 

acres of Scrub-Grassland, and 0.7 acre of urban developed lands (see table 4.4.8-1).  

In total, construction activities would impact 951.0 acres of vegetation and urban developed land, 

of which 475.7 acres is Sonoran Desertscrub, 473.1 acres is Scrub-Grassland, and 2.3 acres is urban 

developed land.  

The degree of impact on vegetation associated with the Project would depend on the rate at which 

the vegetation regenerates after construction.  Abella (2010) synthesized and conducted a quantitative 

review of 47 vegetation reestablishment studies following disturbance in the Mojave and Sonoran deserts, 

which the Project is located near or within and which display vegetation types similar to that in the Altar 

Valley.  This review concluded that an average duration of 76 years is required to obtain full 

establishment of perennial plant coverage and 215 years to recover species composition typical of 

undisturbed areas.  Recovery times varied depending on the intensity and type of disturbance, with land-

clearing disturbances (e.g., utility and transportation corridors, abandoned roads, agricultural fields) 

requiring more time relative to fires.  The degree and duration of construction-related impacts varies 

between vegetation communities as discussed below.   

Impacts on the primarily grass component of the mixed grass-scrub community (maximum of 

473.1 acres, or 50 percent of vegetation impacted by the Project) would be expected to be short to long 

term.  Cover would be expected to recover rapidly, in 2 years or less; however, species richness may take 

longer to recover, ranging from an average of 2 to 13 years.  Annual grasses would be expected to recover 

first and with relatively high species diversity.  Some studies show annual grasses in disturbed areas with 

higher cover than undisturbed sites.  The recovery of perennial grasses, however, can take longer, 

especially if invasive or noxious grasses colonize the disturbed area.  It is important to note that the 

duration of the recovery and species composition of grasses is greatly influenced by climate and short-

term precipitation following reclamation (Abella, 2010). 

Impacts on the grassland communities during operation of the pipeline would be minimal because 

these areas would be allowed to recover following construction and would typically not require 

maintenance mowing.  The development of noxious weeds in grasslands and the spread of weeds or seed 

from infested areas to adjacent uninfested vegetation communities could occur without proper safeguards.  

Noxious and invasive weed impacts and mitigation are discussed in detail in section 4.4.8.2.  

Impacts on the Sonoran Desertscrub communities (at least 475.6 acres, or 50 percent of 

vegetation impacted by the Project), would be long term to permanent due to the time required to 

reestablish the vegetation characteristic of these community types (an average of at least 76 years).  The 

arid environment in this region is not conducive to plant growth and regeneration of vegetation following 

construction would be slow.  The succession of desert species appears to generally progress from short- to 

long-lived species.  Some long-lived species, such as honey mesquite and creosotebush, may require 

hundreds to thousands of years to recolonize a disturbed area.  Moreover, the regeneration success of 
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seeded or planted natural vegetation in these areas varies significantly and can be ineffective (Abella, 

2010).   

Site-specific conditions, such as rainfall amounts, elevations, soil type, and presence of invasive 

or noxious vegetation, as well as continued disturbance from grazing, fires, off-road vehicle use, and 

pedestrian foot-traffic, could aid reclamation success and shorten restoration timeframes, or could extend 

the duration of impacts.  Recovery time appears to be reduced where roots and seeds are not entirely 

removed and where soils are not compacted, aiding in water infiltration.  Although soil compaction tends 

to be highest on access roads, reducing regeneration, studies also indicate that access road use may 

facilitate seed dispersal from surrounding undisturbed areas (Abella, 2010).   

Abella (2010) found that disturbed sites that were colonized with early successional communities 

facilitated the successful reestablishment of perennial cover to amounts found on undisturbed areas.  

Studies indicate that sites colonized with both annual and perennial species tended to have higher species 

diversity, promote landscape heterogeneity, and have higher wildlife habitat value.  Although annual 

species recover rapidly, some perennial species may benefit from revegetation treatments to become 

established, such as augmenting the establishment of early colonizers, establishing fertile island 

microsites, direct planting of seedlings (many species have low success rates from direct planting by 

seeds), gully control, soil amendments, plant protection, and pitting (Abella, 2010; Mason, 2001). 

Rill and gully formation (see section 4.3.2.5), which occurs when there is a loss of herbaceous 

cover and soil compaction along trails and roads followed by a heavy precipitation event, can also 

contribute to alteration of vegetation communities.  Flooding events can spread mesquite and non-native 

plant seeds, creating mesquite thickets and/or introducing non-native seeds to a newly disturbed area 

facilitating colonization (NRCS, 2008a).  Sierrita’s Plan, Procedures, and Reclamation Plan include 

measures to mitigate gully formation, such as implementation of temporary and permanent erosion 

control devices until vegetation has re-established, and soil decompaction where needed. 

The BANWR has also noted that construction during the summer monsoon season, which 

Sierrita’s construction schedule would overlap, could result in increased environmental damage from 

constructing in wet soils.  This could lead to equipment rutting and/or becoming stuck in wet soils.  It 

could further complicate the equipment washing practices intended to prevent the spread of noxious 

weeds and plants. 

In general, to reasonably minimize construction-related effects, Sierrita would implement its Plan 

(see appendix E).  The intent of Sierrita’s Plan is to identify baseline mitigation measures for adequately 

minimizing erosion and enhancing revegetation in upland areas.  Implementation of Sierrita’s Plan would 

aid in restoration.  Some of the restoration and best management practices identified in Sierrita’s Plan 

include the following: 

 employment of two EIs who would ensure compliance with the Plan, Procedures, and 

other Project-specific plans and required conditions; 

 segregation of topsoil from subsoil in specific areas from the 100-foot-wide construction 

right-of-way from the trench and spoil side or full work area; 

 installation of temporary erosion control measures, such as slope breakers, sediment 

barriers, and mulch; 

 installation of permanent erosion control devices, such as trench breakers and slope 

breakers; 
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 revegetation in accordance with the local soil conservation authority (e.g., NRCS), 

landowner, or land-managing agency; 

 placement of barriers to control off-road vehicle activities; and 

 post-construction monitoring, maintenance, and reporting results of revegetated areas. 

The FERC would continue to monitor post-construction vegetation until revegetation efforts have 

been successful (i.e., when the cover and density of non-noxious vegetation within the construction right-

of-way is similar to the adjacent undisturbed land).   

Sierrita would also implement the measures described in its Reclamation Plan and Post-

Construction Vegetation Monitoring Document (see appendices G and H, respectively), which are 

described in more detail in sections 4.4.8.1 and 4.4.8.2 below.  In general, the Reclamation Plan outlines 

the goals and objectives of reclamation, the reclamation schedule, reclamation processes, and monitoring 

and maintenance efforts, and describes the reclamation process that would be implemented to mitigate 

temporary impacts within the Project area resulting from construction.  The Post-Construction Vegetation 

Monitoring Document provides the standard operating procedures for monitoring Project-specific 

restoration and revegetation goals on lands crossed by the Project. 

Dust deposition on vegetation may affect photosynthesis, respiration, and transpiration of plants, 

thereby reducing survival, and subsequently altering the community structure.  Impacts vary depending 

on the sensitivity of the species (Prajapati, 2012).  Fugitive dust generated is associated with vehicle and 

motorized equipment movement on access roads, removal of vegetation, clearing and grading, removal of 

topsoil, trenching, backfilling, blasting, material hauling, loading, and unloading, spoil piles, and use of 

parking, staging, and storage areas.  In order to adequately minimize fugitive dust generation, Sierrita 

committed to monitoring dust during construction and conducting abatement of fugitive dust when there 

is a visible plume of dust with an estimated opacity exceeding 20 percent extending more than 300 feet 

from the dust source.  Abatement would include reducing travel speeds or applying dust suppressants, 

such as water, as outlined in Sierrita’s Fugitive Dust Control Plan (see appendix J).  With the 

implementation of the measures outlined in this plan, impacts on vegetation as a result of dust deposition 

would be minimal. 

We received scoping comments concerning unauthorized vehicle and pedestrian access along the 

right-of-way, mainly from illegal immigration and drug trafficking, U.S. Border Patrol pursuits, and 

hunters on all-terrain vehicles, and the potential impact on revegetation and restoration of the right-of-

way.  Based on conversations with local landowners, state and county agency representatives, and U.S. 

Border Patrol staff, the entire Altar Valley is already used by undocumented immigrants and smugglers to 

access Tucson and areas north, west, and east.  Documented environmental impacts associated with these 

activities include the creation of roads and trails, many along riparian areas and water drainages; disposal 

of large quantities of personal effects and abandoned vehicles; and large quantities of human waste (FWS, 

2003; NPS, 2003; BLM, 2011).  Continuous traffic along the right-of-way would result in reduced 

revegetation and restoration success, if not further deterioration of the disturbed area through road and/or 

trail formation.  Road and trail formation disturbs and compacts soils resulting in increased wind and 

water erosion, tramples and removes vegetation, and may introduce and/or spread noxious and/or invasive 

species (Jordan, 2000; BLM, 2008).  Furthermore, the area of impact could likely expand as unauthorized 

traffic from illegal activities ventures out from the right-of-way into adjacent areas, creating a system of 

trails.  

Sierrita committed to implementing mitigation measures during and following construction to 

deter unauthorized access to the right-of-way, as discussed in section 4.9.2.  While the proposed 
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mitigation measures may help to deter some vehicular traffic, they may not completely deter off-road 

vehicle use or pedestrian traffic along the right-of-way.   

4.4.8.1 Habitat Fragmentation and Edge Effect 

The breaking up of contiguous habitats into smaller patches results in vegetation fragmentation 

and the creation of habitat edges.  Although the effects of fragmentation have been well studied in forest 

and coastal environments, impacts on desert environments are less known.  Scrub-Grassland, Sonoran 

Desertscrub, and Mogollon Chaparral habitats support a diverse variety of wildlife.  The impact of 

fragmentation on wildlife is discussed in section 4.5.2.1.  From a vegetation perspective, impacts of 

fragmentation on Scrub-Grassland, Sonoran Desertscrub, and Mogollon Chaparral would cause slight 

changes in the microclimate, including slight increases in solar radiation, wind desiccation, and 

evapotranspiration along the cleared corridor and the newly created Scrub-Grassland, Sonoran 

Desertscrub, or Mogollon Chaparral edge.   

Clark (2011) conducted vegetation and associated vertebrate species distribution sampling at 

eight previously fragmented sites of various sizes and ages near Phoenix, Arizona.  Three control sites 

were located in unfragmented Sonoran Desertscrub.  Clark (2011) found that vegetation at the fragmented 

sites had become homogenized, regardless of the age of the site, with generally higher prevalence of 

grasses and creosotebush, and lower abundance of bursage and saguaro cactus.  Clark (2011) also noted 

that fire had occurred within 5 years at four of the fragmented sites, which further reduced the abundance 

of shrubs and cacti and promoted the establishment of red brome, an invasive grass species, preventing 

recovery of the fragmented sites to previous unfragmented conditions.   

We reviewed the Project area during a helicopter fly-over in the fall of 2012 and also have 

conducted a more recent aerial photo assessment of the Project area.  Based on these reviews, we 

observed that the natural landscape crossed by the Project has already experienced fragmentation in the 

form of existing roads and trails from human and grazing activities, and other rights-of-way (e.g., 

Highway 286, electric transmission line).  However, the pipeline would create approximately 61 miles of 

new edge, or 122 miles of new edge when both sides of the right-of-way are taken into account.  This 

estimate does not include previously disturbed habitat.  Access road modifications and ATWS would also 

contribute to fragmentation by creating larger patches within contiguous habitats; however, clearing for 

the access road modifications and ATWS would add to the patch size created along the proposed pipeline 

or existing road right-of-way rather than create new cleared patches.   

To adequately minimize fragmentation impacts and restore portions of the construction right-of-

way, Sierrita would replant the construction right-of-way according to its Plan and Reclamation Plan, 

which includes reseeding disturbed areas using seed mixtures developed by the NRCS and augmented by 

recommendations from the FWS, land-managing agency, and/or landowner to enhance wildlife habitat.  

In the draft EIS, we also recommended that Sierrita identify the requirements for the seeding 

methodology it would adopt (i.e., aerial seeding, broadcast seeding, hydroseeding, or drill seeding), and 

consult with the FWS, NRCS, and land-managing agency to identify the time period(s) it would conduct 

seeding (e.g., close to the monsoon period and winter rains).  Sierrita updated its Reclamation Plan to 

include a table identifying seed mix, seeding methodology, and timing.  In addition, Sierrita would 

salvage and transplant Pima pineapple cacti, saguaro cacti, and agave species within or adjacent to the 

right-of-way.   

In an effort to adequately minimize impacts on the restoration efforts and to avoid further 

fragmentation of vegetation in the Project area, Sierrita would adopt measures to discourage vehicle use 

of the right-of-way following construction such as excavating low areas and creating mounds, spreading 

hydro-axed vegetation across the right-of-way, and placing whole, cut mesquite along the right-of-way 
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(see section 4.9.2).  Sierrita would also use rock, where available, as a method for discouraging vehicle 

use on the right-of-way.  Commenters on the draft EIS identified the potential for these activities to 

reduce the effectiveness of weed control along the right-of-way, as non-native species could become 

established in boulder piles.  Sierrita committed to include weed control measures specific to these areas.  

We note that Sierrita’s commitments to control and prevent the spread of noxious weeds as described in 

its Noxious Weed Control Plan apply to all Project areas, including rock/boulder areas.   

As described in Sierrita’s updated Post-Construction Vegetation Monitoring Document, Sierrita 

would monitor the right-of-way for 5 years following initial seeding and succulent transplanting.  Sierrita 

would also continue annual monitoring until the FERC and/or the BANWR determines that the 

restoration and revegetation goals have been achieved.  The Post-Construction Vegetation Monitoring 

Document describes the performance criteria, which includes percent coverage of native versus noxious 

weeds, for reclamation of the construction right-of-way (see appendix H).  The document also describes 

the adaptive management approach Sierrita would use in the event vegetation establishment does not meet 

the identified criteria.  In addition, Sierrita would complete restoration activities and monitoring as 

specified in its easement agreements with the individual landowner or land-managing agency.  Sierrita 

committed to notifying landowners of the opportunity to be included in the monitoring efforts prior to 

construction.    

With Sierrita’s commitment to implement the mitigation measures outlined above, its Plan, 

Reclamation Plan, Post-Construction Vegetation Monitoring Document, and Noxious Weed Control Plan, 

and Sierrita’s adoption of our recommendations specific to these plans, we find that construction and 

operation of the Project would adequately minimize the impacts of habitat fragmentation and edge effects.  

However, as discussed in section 4.4.8.2, the recovery timeframe would reflect a long-term to permanent 

impact along portions of the right-of-way.   

4.4.8.2 Construction and Restoration Procedures 

The impacts of vegetation clearing can be effectively reduced through the use of special 

construction techniques, proper restoration measures, and post-construction monitoring.  Sierrita 

developed a set of measures it would use to reasonably minimize vegetation impacts during and after 

construction activities.  These measures are fully detailed in Sierrita’s Plan, Procedures, Reclamation 

Plan, Post-Construction Vegetation Monitoring Document, and Noxious Weed Control Plan (see 

appendices E, F, G, H, and I, respectively).  In relatively level terrain, Sierrita would attempt to limit 

grading, topsoil segregation, and ditch line excavation to an approximate 75- to 150-foot-wide nominal 

right-of-way.  Sierrita also proposes to use an additional 20 feet of extra construction right-of-way 

adjacent to the construction right-of-way that would not be cleared or graded in select, non-wetland, non-

sensitive locations to place woody vegetation.  Appendix C identifies the proposed locations and table 

4.8.1-2 summarizes the temporary land use impacts associated with use of these areas.   

At road, utility, and ephemeral wash crossings, up to 150 feet of construction right-of-way and 

ATWS could be subject to clearing and grading for safety and construction needs.  Shrub vegetation that 

is cleared from the right-of-way would be stockpiled in ATWS or, as discussed above, adjacent to the 

right-of-way within a 20-foot-wide area at select locations for future use as soil mulch and/or as a right-

of-way use deterrent. 

As discussed section 4.2.4, Sierrita would segregate topsoil across the ditch and working sides 

the construction workspace in cultivated or rotated croplands and managed pastures, in residential areas, 

and in areas where requested by landowners in accordance with Sierrita’s Plan.  When significant grading 

is required, Sierrita would segregate topsoil across the entire width of the construction workspace.  

Sierrita committed to using a soil scientist to determine the actual depth of topsoil encountered during 
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construction based on A-horizon characteristics.  Topsoil stripped would extend, at a minimum, to the 

bottom depth of the vegetation root zone.  The topsoil would be segregated from the subsoil and not 

mixed with the subsoil.  The existing seedbank within the replaced topsoil is anticipated to increase 

revegetation success.   

Sierrita would consult with landowners or the land-managing agency to identify areas that require 

decompaction (e.g., travel lands and laydown areas).  As noted in its Reclamation Plan, where identified 

by an EI, Sierrita would decompact soils up to 16 inches using a chisel plow prior to surface soil 

replacement.  Where necessary, soil ripping would also be conducted to adequately minimize erosion and 

facilitate water retention.  The disturbed right-of-way would be recontoured to blend with the surrounding 

landscape and to reestablish the drainage patterns and landforms to preconstruction conditions to the 

extent practicable, except in areas where the intent is to impede vehicular traffic along the right-of-way 

(see section 4.9.2). 

Erosion control measures would be implemented on steep slopes and highly erodible soils to 

prevent adverse impacts resulting from increased runoff that contribute to poor reclamation potential.  

Such measures may include the spreading of surface rock or cleared vegetation over the contoured topsoil 

surface.  In addition, waterbars would be constructed on the right-of-way to decrease stormwater 

velocities, maximize water infiltration, and to remove stormwater runoff from the right-of-way to stable 

upland discharge points or to a rock pad.  Rock terraces may also be constructed on side slopes to further 

slow the velocity of run-off, and promote revegetation.  Consultation with the Pima County RFCD and its 

specified recommended mitigation measures at ephemeral waterbodies and in PCRRH is ongoing; 

mitigation measures required by Pima County would be described in the permits issued to Sierrita (see 

section 4.3.2.6).   

As discussed in Sierrita’s Reclamation Plan, seeding would be the primary method of 

reestablishing plants within the right-of-way, ATWS, and access roads.  Sierrita committed to using the 

appropriate seed mixes for the vegetation community, as recommended by the NRCS and augmented by 

the FWS, land-managing agency, and/or landowner to enhance wildlife habitat.  In response to our 

recommendations in the draft EIS, Sierrita revised its Reclamation Plan and Post-Construction 

Vegetation Monitoring Document to clarify seeding mixtures, rates, and time periods based on the seeding 

method it would adopt at various locations along the route.  As a result, Sierrita would use drill seeding 

between approximate MPs 0.0 and 26.0 where the pipeline right-of-way would be generally parallel to 

and visible from existing highways (e.g., Highway 86 and Highway 286) and at areas between 

approximate MP 26.0 and the end of the pipeline route that are parallel to and visible from a roadway 

(e.g., between approximate MPs R32.2 and R33.9, which is parallel to Highway 286).  In other locations 

south of MP 26.0 where the pipeline would be roughened following construction and made inaccessible 

to vehicles, Sierrita would use either broadcast or aerial seeding.  Sierrita would not apply mulch, matting, 

or other protection measures following aerial seeding due to the inaccessibility of the right-of-way 

following roughening techniques.  Aerial seed rates would be doubled and applied by helicopter at a 

height of 10 to 20 feet above the roughened right-of-way.  In addition, approximately 75 percent of the 

hydro axed vegetation would be blended into the topsoil and serve as a functional mulch to reduce wind 

and water erosion potential, thereby adequately minimizing seed loss.   

Based on Sierrita’s schedule, construction and seeding on the northern portion of the Project 

would be completed before the end of monsoon season.  If construction is not completed before the end of 

the monsoon season due to construction delays, Sierrita would seed the northern portion of the Project 

before the end of the winter rain season along with the remainder of the Project.  A summary by milepost 

of the proposed seed mixture, seeding method, and anticipated seeding schedule for the Project is 

provided in Sierrita’s Reclamation Plan.   
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We received additional comments on the draft EIS from agencies, the AVCA, and landowners 

with regard to identifying additional seed mixes for the vegetation communities within the Sonoran 

Desertscrub and Semidesert Grassland vegetation biomes.  Recommendations included developing seed 

mixes based on the NRCS ESDs (see section 4.4.1) within the Project area.  Further recommendations 

included the use of locally collected seed mixes, use of both annual and perennial species that represent 

both the spring and late summer/monsoon/fall growing seasons, and implementing more seeding efforts 

in the spring.  Sierrita committed to consulting with the NRCS further prior to construction to clarify the 

preferred seed mixes.   

In PCRRH, Sierrita would maintain the root crown/structure to promote resprouting of woody 

vegetation.  Sierrita would also rough-grade the right-of-way during clean-up and restoration to create a 

micro-topography effect.  This would allow lower areas to collect precipitation and seeds and would 

protect seedlings from wind erosion.  Sierrita would also salvage and transplant Pima pineapple cacti, 

saguaro cacti, and agave species, and would coordinate with the FWS and AGFD on the temporary 

relocation and replanting of these species in site-specific areas within or adjacent to the Project right-of-

way.   

Revegetation would be considered successful when the cover and density of non-noxious 

vegetation within the construction right-of-way is similar to the adjacent undisturbed land and the 

performance criteria identified in Sierrita’s Post-Construction Vegetation Monitoring Document.  

According to Sierrita’s Post-Construction Vegetation Monitoring Document, Sierrita would monitor 

disturbed areas annually for at least 5 years following initial seeding and succulent transplanting.  Sierrita 

would also continue annual monitoring until the FERC and/or the BANWR determines that the 

restoration and revegetation goals have been achieved (i.e., that a plant cover has been established similar 

to that of the areas adjacent to the Project right-of-way that were not disturbed by Project construction).  

In addition, Sierrita would complete restoration activities and monitoring as specified in its easement 

agreements with the individual landowner or land-managing agency.  During the restoration phase of the 

Project, landowners may identify areas where additional revegetation or restoration actions as necessary, 

including areas of weed infestations.   

Sierrita committed to an adaptive management strategy to achieve successful revegetation based 

on the performance criteria outlined in the Post-Construction Vegetation Monitoring Document.  After the 

second growing season, if an area is not satisfying one or more of the performance criteria, Sierrita would 

meet with the FERC and other appropriate agencies to identify and evaluate problem areas to determine 

the reasoning for the lack of success, which may include reseeding issues associated with the original 

seed mix, or suggesting modification of seed mixes based on the results.  Sierrita would also evaluate 

adopting one or more of the measures listed below to promote successful revegetation: 

 reseeding problem areas with the original seed mix or modifying the seed mix based on 

the success of the original seeding mix; 

 removing or limiting disturbing influences on the right-of-way, such as potential 

unauthorized access to the right-of-way or livestock grazing.  Sierrita would work with 

the grazing lessees to determine if deferment is needed and can be applied to specific 

locations along the right-of-way; 

 installing further noxious and/or invasive weeds control measures; 

 discussing methods to better capture surface run-off water from precipitation events; and/

or 
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 determining that no action is appropriate if an area is trending in the appropriate 

direction. 

Since issuance of the draft EIS, Sierrita provided a revised Post-Construction Vegetation 

Monitoring Document that clarifies several recommendations we made on the plan, responds to 

stakeholder comments, and improves clarity regarding cactus transplanting, seeding, monitoring plots, 

and general wording.  These revisions include but are not limited to the following: 

 a commitment to monitor PCRRH for revegetation after construction; 

 a commitment to adopt a stratified random approach for monitoring whereby 10 random 

plots would be established in PCRRH in addition to 20 random plots that would be 

established in non-riparian upland areas; 

 a clarification that Sierrita would salvage saguaro cacti without arms that are less than 9 

feet tall, Palmer’s agave, and Pima pineapple cacti that cannot be avoided during 

construction;  

 a commitment that Sierrita would assess approximately 50 percent of Agave parviflora 

found on the right-of-way and transplant the healthy and viable plants (approximately 30 

percent) adjacent to the right-of-way;   

 a clarification that Sierrita would confirm survivability of transplanted saguaro cactus and 

Palmer’s agave that cannot be avoided or transplanted during construction after the 

second growing season and would continue to monitor transplanted plants over a 5-year 

period;  

 a clarification that Sierrita would monitor saguaro cacti for 5 years following 

transplanting, and that it would evaluate the survival of each monitored plant and 

compare the survival of transplanted saguaro cacti with a control population located 

outside of the construction right-of-way, but within the 300-foot-wide survey corridor; 

 globally revising the term “quadrant” to “quadrat;” 

 including pedestrian traffic in table 2 as a potential impact; 

 stating that “monitoring may be conducted beyond the fifth year as agreed upon by FERC 

and the ASLD if performance criteria have not been met;” 

 identifying that the circumference of saguaro cactus should be measured at breast height 

with a diameter at breast height (dbh) tape; and 

 revising the data sheet to reflect that it is recording information for salvaged and 

transplanted plants, not seedlings. 

Comments on the draft EIS also recommended that additional monitoring plots be established 

based on the number of different seed mix types; that is, a representative number of monitoring plots 

should be located within each NRCS ESD.  Sierrita committed to continuing consultations with the 

NRCS regarding seed mix types and revising its Reclamation Plan and Post-Construction Vegetation 

Monitoring Document.  Sierrita also committed to incorporating associated changes to the number and 

location of monitoring plots into its Post-Construction Vegetation Monitoring Document.  Revised 
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versions of Sierrita’s Reclamation Plan and Post-Construction Vegetation Monitoring Document with 

these changes have not yet been filed with the FERC.  Therefore, we recommend that: 

 prior to construction, Sierrita should file revised versions of its Reclamation Plan 

and Post-Construction Vegetation Monitoring Document that identifies its final seed 

mixes, rates, and timing and incorporates changes to the location and/or number of 

representative monitoring plots based on consultations with the NRCS. 

We reviewed Sierrita’s revised Reclamation Plan and Post-Construction Vegetation Monitoring 

Document (see appendices G and H) and find that adherence to the measures in the plans would promote 

the restoration and revegetation goals intended for the Project right-of-way. 

The presence of several noxious and invasive weed species identified during Sierrita’s 2012 

inventory indicates where weed colonization or at least initial recruitment in disturbed sites would likely 

occur.  Sierrita would conduct biannual noxious weed monitoring between May and July, and again 

between September and October, throughout the 5-year monitoring period along the right-of-way to 

inspect existing and identify new weed populations and implement prevention and control mitigation 

measures to prevent the spread of weeds following construction in accordance with Sierrita’s Noxious 

Weed Control Plan (see appendix I).  A discussion of noxious and invasive weed species in the Project 

area and the mitigation measures that would be implemented to control their spread is provided below.   

Vegetation Communities of Special Concern 

As discussed in section 4.4.2, three vegetation monitoring tracts near MP 54.9 are potentially 

within the Project work area.  Sierrita would coordinate with the affected landowners to avoid impacts on 

these transects, if possible.   

Although the Project does not cross the BANWR, it does come within approximately 100 feet of 

its boundary in the southern portion of the route, and indirect impacts on the BANWR could occur from 

erosion and sedimentation resulting from surface disturbances on the right-of-way (see section 4.3.2.6), 

vegetation fragmentation (see section 4.4.8.1), degradation or loss of wildlife habitat (see section 4.5.2.1), 

and disruption of wildlife movement corridors (see section 4.5.2.2).  In addition, 12 access roads that 

cross the BANWR would be used and/or require modifications.  In its comments on the draft EIS, the 

DOI on behalf of the BANWR noted that the potential adverse effects resulting from these direct and 

indirect impacts on the BANWR are in conflict with the BANWR’s CCP and its mission.  Indirect Project 

impacts on the BANWR and impacts resulting from the temporary use of access roads in the BANWR are 

discussed in section 4.8.2.1.   

The Project would cross designated jaguar critical habitat between MPs 38.0 and 39.2 and 

between MPs 53.5 and 58.8.  See section 4.7.1.1 for a discussion of Project impacts on the designated 

jaguar critical habitat.  The Project would also have potential indirect impacts on Chiricahua leopard frog 

designated critical habitat and proposed critical habitat for the northern Mexican gartersnake.  See 

sections 4.7.1.3 and 4.7.1.6 for a discussion of Project impacts on the Chiricahua leopard frog and 

northern Mexican gartersnake, respectively. 

Riparian Habitat 

We received scoping comments concerning construction through riparian vegetation, which is the 

most sensitive vegetation community crossed by the Project.  Riparian habitat is essential for many of the 

big game, raptors, migratory birds, and sensitive species in the Project area.  Fire, weed colonization, 
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livestock grazing, urbanization, off-road vehicle use, oil and gas development, and drought, among others 

influences, have reduced or degraded riparian habitat in the western United States.   

Based on Sierrita’s Project-specific delineations and mapping effort, construction of the Project 

(including construction yards and ATWS) would affect approximately 104.1 acres of PCRRH, including: 

 0.6 acre of important riparian class; 

 12.3 acres of IRAs class H; 

 8.3 acres of IRAs class B; 

 1.0 acre of IRAs class C; 

 12.2 acres of hydroriparian/mesoriparian class H;  

 0.5 acre of xeroriparian class A;  

 41.9 acres of xeroriparian class B; 

 23.8 acres of xeroriparian class C; and 

 3.5 acres of xeroriparian class D (see appendix U). 

Sierrita’s field surveys found that the riparian vegetation observed along these washes was 

generally similar to the adjacent upland environment; however, the preferential riparian species netleaf 

hackberry (Celtis laevigata laevigata var. reticulata) was observed at Brown Wash and Aros Wash.  It 

should be noted that only those washes with PCRRH that appeared to have been inaccurately mapped 

were targeted and visited for field surveys.  

According to Pima County Title 16 Chapter 16.30 of the Watercourse and Riparian Habitat 

Protection and Mitigation Requirements, Sierrita would be required to develop a Riparian Habitat 

Mitigation Plan for impacts on PCRRH.  The Pima County RFCD must review and approve this plan.  As 

a condition of Pima County, annual monitoring reports would be required, and Pima County RFCD would 

inspect mitigation areas on an annual basis during the 5-year initial restoration period (Pima County 

RFCD, 2011b). 

Because of the high wildlife value and waterbody protection that riparian areas provide, we 

determined that impacts on riparian areas should be reasonably minimized to the greatest extent 

practicable.  To adequately minimize impacts on riparian vegetation that has been designated as jaguar 

critical habitat and also serves as important wildlife habitat for a number of wildlife species at Brown 

Wash, Sierrita committed to installing the Brown Wash crossing as a drag section to reduce the 

workspace required for installation to a 75-foot-wide corridor.   

Sierrita also committed to fencing across the right-of-way in specific or sensitive locations to 

minimize unauthorized vehicular access and/or livestock grazing to further promote revegetation and 

restoration.  Sierrita would maintain the riparian shrub root crowns during clearing and grading activities, 

and would revegetate disturbed PCRRH with conservation grasses and legumes or native plant species.  

In addition, in PCRRH, Sierrita would place cut woody vegetation along the top of the ephemeral wash 

banks above the normal high water line to provide stabilization, obstruct vehicular traffic, provide cover, 

and increase wildlife habitat value.  The placement of woody vegetation would take place during final 

cleanup and be monitored as part of Sierrita’s Post-Construction Vegetation Monitoring Document, which  

Sierrita revised to include an additional 10 monitoring plots in riparian habitat.  As mentioned above, 

Sierrita would adopt an adaptive management strategy, and would evaluate alternative revegetation 

measures in conjunction with the FERC and other appropriate agencies if revegetation efforts are not 

trending toward meeting the established performance criteria.  

Project construction would impact approximately 22.2 acres of IRAs that occur along washes, 

have high vegetation density and biological productivity, and provide critical watershed and water 
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resource management functions and biological corridors.  In addition, the Arizona Wildlife Linkages 

Workgroup (2006) and the AGFD (2012i) have identified Riparian Movement Areas 6 and 7 between 

MPs 21.7 and R27.6, MPs R28.0 and R29.1, and MPs R30.9 and R32.2, and which serve as wildlife 

movement corridors for several species, including mountain lion, Lucy’s warbler, masked bobwhite quail, 

and the cactus ferruginous pygmy-owl (see section 4.5.3).   

Sierrita’s justifications for each dry wash and floodplain crossing that would be greater than 75 

feet wide is a result of its consultations with the Pima County RFCD and Pima County RFCD guidelines 

and requirements, as also discussed in section 4.3.2.6.   

With Sierrita’s commitment to implement the mitigation measures outlined above, its Plan, 

Procedures, Reclamation Plan, and Post-Construction Vegetation Monitoring Document, and our 

recommendations specific to these plans, we conclude that construction and operation of the Project 

would eventually restore PCRRH to its original condition.  However, this would be a long-term to 

permanent impact as these areas may not return to their original character and function for several 

decades or longer.   

Arizona Native Plants 

As discussed in section 4.4.4, native plants protected by the ADA were identified during 

Sierrita’s surveys in the Project area on lands administered by the ASLD.  Sierrita estimates that the total 

number of protected and other Arizona native plants located within the 50-foot-wide permanent right-of-

way is 34,818 plants.  Sierrita identified 142 Pima pineapple cactus within the Project study area, of 

which 97 were identified within the pipeline construction workspace and 2 were identified adjacent to 

access roads (see section 4.7.1.5).  In addition, Sierrita observed 165 saguaro cactus, 435 Palmer’s agave, 

and 1,488 Agave parviflora individuals within the Project area.  Sierrita stated that it has completed 

surveys for Arizona native plants and would update the number of all Arizona native plants within the 

right-of-way prior to construction.  We recommend that: 

 prior to construction, Sierrita should file the results of pre-construction surveys 

completed within the construction and permanent right-of-way for Arizona native 

plants. 

The Arizona Native Plant Law requires that salvaged native plants cannot be removed from the 

original property owner’s land without authorization from the landowner or without a permit from the 

ADA.  Therefore, Sierrita would: 

 identify native plants protected by the ADA on private lands (or other non-ASLD 

administered lands) prior to clearing;  

 obtain permission from the landowner and provide compensation to the landowner (if 

required) for the removal of protected and other Arizona native plants; 

 submit a Notice of Intent to Clear Land 60 days prior to land-clearing activities;  

 work with the ASLD, U.S. Border Patrol, and FWS regarding the salvaging and 

replanting of large cacti and agave on the right-of-way; and 

 salvage and replant large cacti and other desert vegetation within the original property 

owner’s land in accordance with the Arizona Native Plant Law.  
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Sierrita committed to avoiding Pima pineapple cactus and saguaro cactus, where practicable, and 

transplanting these species onto or adjacent to the right-of-way where avoidance is not possible.  In 

addition, Sierrita would assess approximately 50 percent of the Agave parviflora found on the right-of-

way and transplant the healthy and viable plants (approximately 30 percent) adjacent to the right-of-way.  

With Sierrita’s commitment to implement the mitigation measures outlined above, and conduct 

activities in accordance with the Arizona Native Plant Law, its Plan, Procedures, Reclamation Plan, and 

Post-Construction Vegetation Monitoring Document, and our recommendations specific to these plans, 

we determined that impacts on Arizona Native Plants from construction and operation would be 

adequately minimized, with the exception of the Pima pineapple cactus, which is described in more detail 

in section 4.7.1.5. 

Noxious Weeds and Other Invasive Plants 

Vegetation communities are more susceptible to infestations of invasive or noxious weed species 

following soil disturbances.  Vegetation removal and soil disturbance during construction could create 

optimal conditions for the establishment of undesirable species.  Noxious weeds could adversely affect an 

area when invasive plants become established or when an existing species’ population size increases.  

Invasive or noxious plants could negatively affect habitat by competing for resources such as water and 

light, changing the community composition, eliminating or reducing native plants, or by changing the 

vegetation structure.  The changes in community composition or vegetation structure could reduce native 

plant populations and can also negatively affect habitat for wildlife.  Soil disturbance and/or removal of 

existing vegetation for pipeline or road construction could provide openings for invasive or noxious 

plants to establish or spread.  Movement of equipment along the construction right-of-way and along 

access roads also could provide opportunities for seed transport into new uninfested areas.  In general, 

habitats with more bare ground, such as desertscrub communities, are more susceptible to invasion than 

areas that have relatively closed canopy cover or that have extreme climate or soils that are tolerated by 

fewer noxious weeds.  Due to the connectivity of lands by access roads, the potential effects of invasive 

or noxious weeds would not be limited to the Project’s area of disturbance. 

Sierrita developed a Noxious Weed Control Plan (see appendix I) to reasonably minimize and 

control the spread of noxious and invasive species.  The plan identifies invasive and noxious weeds in the 

Project area based on information from the ADA, Arizona Wildlands Invasive Plant Working Group, 

University of Arizona, Arizona Cooperative Extension, NRCS, Pima County, and Borderlands 

Cooperative Weed Management Association.  To complement existing agency weed data, Sierrita 

conducted surveys along the proposed pipeline right-of-way in 2012 to identify locations of existing 

noxious and invasive weeds.  Sierrita would continue to document the location of noxious and invasive 

species during construction, and would update its Noxious Weed Control Plan with new information as it 

is identified.   

Some of the minimization and control measures outlined in Sierrita’s Noxious Weed Control Plan 

are discussed below.   

 Sierrita would inform and train construction contractors regarding noxious weed 

management, weed identification, and the potential impacts of noxious weeds on 

agriculture, livestock, wildlife, etc.   

 Equipment and vehicle cleaning would be carried out prior to arrival at the Project right-

of-way for the first time.  Cleaning would concentrate on tracks, feet, or tires and on the 

undercarriage, with special emphasis on axles, frames, cross members, motor mounts, the 

underside of running boards, and front bumper/brush guard assemblies.  If the weather 
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conditions and right-of-way conditions are dry, compressed air would be used to clean 

vehicles and equipment.  If muddy conditions exist, a mat platform with containment 

would be set up and the vehicles and equipment would be cleaned with high-pressure 

water.  Equipment mat platforms would be disinfected with a hot bleach water solution or 

other approved cleaning method prior to being transferred off-site when construction in 

an area was completed.  Equipment and vehicles used to move vegetation and topsoil 

during Project clearing and restoration phases would be cleaned of seeds, roots, and 

rhizomes prior to being moved off site. 

 In areas of the right-of-way where high density (greater than 30 percent and high ground 

cover) noxious weed populations are identified, Sierrita would stockpile cleared 

vegetation and salvaged topsoil adjacent to the area from which they were stripped to 

eliminate the transport of soil-borne noxious and invasive weed seeds, roots, or rhizomes.  

Weed-infested stockpiles would be marked with clearly visible signage until the 

restoration phase, when the contractor would return topsoil and vegetation material from 

infestation sites to the areas from which they were stripped.  In addition, the contractor 

would not be permitted to move soil and vegetation matter outside of the identified and 

marked noxious weed infestation areas.   

 Sierrita would ensure that straw bales used for sediment barrier installations or mulch 

distribution, where appropriate, are certified weed-free and obtained from state-cleared 

sources.  If certified weed-free bales are unavailable, alternative weed-free sediment 

barrier installations would be utilized. 

 Restoration of disturbed lands would occur immediately following construction as 

outlined in Sierrita’s Reclamation Plan (see appendix G).  Continuing revegetation 

efforts would ensure adequate vegetation cover to prevent the invasion of noxious weeds. 

 Sierrita would take appropriate action (including the potential use of herbicides) prior to 

construction on identified weed infestations to reduce the spread or proliferation of 

weeds.  Applications would be controlled to reasonably minimize the impacts on the 

surrounding vegetation.  In areas of dense infestation, a broader application would be 

used and a follow-up seeding program implemented.  Treatment methods would be based 

on species-specific and area-specific conditions (e.g., proximity to water, PCRRH, or 

agricultural land; time of year) and would be coordinated with regulatory offices. 

Sierrita would begin monitoring the Project right-of-way for infestations of noxious and invasive 

species in the first growing season after construction and would continue to monitor the Project area 

biannually for 5 years.  Sierrita would monitor sites with high-density noxious weeds identified during the 

construction period, new high-density noxious weed populations identified during post-construction 

monitoring, and equipment cleaning station locations established for Project construction.  Both 

qualitative and quantitative data would be collected and analyzed and if the data does not meet the criteria 

for success, the monitoring program would be extended.  In this case, Sierrita would consult with the 

appropriate agencies in analyzing and implementing the appropriate weed management program.  In 

addition, if new or reoccurring infestations are noted during the post-construction monitoring period, 

treatment would be implemented and the frequency of monitoring may be increased. 

Should infestations be identified during monitoring, Sierrita would assess the potential for the 

infestation to spread and would develop a treatment plan to control the infestation.  The treatment plan 

would be developed using integrated weed management principles, and if herbicides are used, all 
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applicable approvals would be obtained prior to their use, including landowner approvals.  Only 

herbicides that are approved for use within treated lands (private, state, or federal) would be used.  Sierrita 

committed to following herbicide and pesticide label instructions.  Treatments would not be conducted 

during precipitation events or when precipitation is expected within 6 hours following application.  Proper 

buffers would be used if weeds targeted for herbicide treatments are in the vicinity of sensitive sites so as 

to prevent the spread of herbicides.  Sierrita would conduct follow-up inspections of treated areas 

biannually (once between May and July and once between September and October) to determine the 

success of weed control and revegetation, and would continue inspections until revegetation is considered 

successful or the infestation is eradicated.  As previously stated, the FERC and/or the BANWR would 

ultimately determine if restoration and revegetation is successful. 

We received additional comments on the draft EIS from agencies and landowners with regard to 

the threshold for triggering noxious weed treatment identified in the Post-Construction Vegetation 

Monitoring Document.  Commenters indicated that allowing weed densities to reach 25 percent relative 

cover on the right-of-way where weeds do not occur off of the right-of-way before triggering treatment, 

as is currently outlined in the above-referenced plan, provides weed species with an advantage for 

population expansion.  As a result, commenters recommended that this threshold be lowered to 10 percent 

relative cover.  Sierrita agreed to adopt this change and would treat weeds when the percent cover reaches 

10 percent on the right-of-way where weed cover off right-of-way does not exist.  Sierrita’s revised Post-

Construction Vegetation Monitoring Document that incorporates this threshold is included as appendix H. 

In response to comments on the draft EIS, Sierrita revised its Noxious Weed Control Plan to 

improve clarity and include the following changes:  

 remove references to hay bales from the document;  

 clarify in section 6.0 (Equipment Cleaning) that all contractor vehicles and equipment 

would be thoroughly washed when arriving onsite, not just arriving from out of state; and 

 clarify in section 7.0 (General Treatment Methods) that herbicides would be applied via 

backpack sprayers to avoid unintentional impacts to native species, and application via 

ATV would not be allowed to avoid unintended spraying and soil compaction. 

We reviewed Sierrita’s Noxious Weed Control Plan and Post-Construction Vegetation 

Monitoring Document (specific to weed control) and find that with implementation of the procedures 

identified above and the addition of Sierrita’s commitments, the spread of noxious and invasive species 

would be adequately minimized. 

Fire Regimes 

Due to the prevalence of invasive species observed during Sierrita’s surveys, the location of the 

Project near the urban area of Tucson, recent drought conditions in the Project area, and potential 

ecological and socioeconomic impacts in the event of a fire, Sierrita developed a Fire Protection Plan 

(see appendix P), which:  

 identifies key personnel responsible for fire prevention and suppression;   

 identifies the notification procedures to be used in the event of a fire; 
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 provides a definition of fire restriction categories for work areas along the construction 

right-of-way.  Fire restrictions would be issued by the Field Safety Officer on a daily 

basis and in conjunction with the appropriate federal, state, or local fire management 

office; 

 provides for the inclusion of a 5-pound fire extinguisher in all construction vehicles.  

Other firefighting tools also would be required in specified vehicles, and water tankers 

would be required at specific locations along the pipeline right-of-way; and 

 prohibits smoking on the right-of-way, except in designated areas as indicated by 

signage.   

Further, Sierrita committed to, along with key construction personnel, coordinating with land-

managing agencies and regional fire departments throughout the Project construction period, especially 

during periods of high or severe fire conditions, to ensure that all permit stipulations are being met and 

appropriate preventive measures are in place.   

In an effort to avoid interfering with current fire management practices in the Project area 

(described in section 4.4.6), prior to construction Sierrita’s land management and operations staff would 

coordinate with local land-managing agencies and landowners to discuss the schedule and procedures for 

prescribed fires in the vicinity or across the Project area.  These discussions would also include best 

management practices and safety practices to be implemented near Sierrita’s aboveground facilities.  

Prescribed burns would be allowed to occur during pipeline operation.  Therefore, we anticipate that 

implementation of local prescribed burns and fire management plans (e.g., AVCA Fire Management Plan) 

would not be adversely affected by the Project; however, prescribed burns in proximity to temporary 

construction activities and personnel might need to be temporarily modified for safety reasons during the 

construction period.   

We received comments on the draft EIS regarding the potential for wildfires to occur as a result 

of using mulch and placing stacked woody vegetation adjacent to the right-of-way.  As discussed in 

section 4.2.1.2 of the final EIS and section 4.1 of Sierrita’s Reclamation Plan, Sierrita would cut or clear 

approximately 25 percent of the woody vegetation (e.g., mesquite) from the construction right-of-way 

during initial clearing activities and store it in a 20-foot-wide non-cleared area adjacent to the right-of-

way for later use as one method of unauthorized access control.  The remaining 75 percent of shrubs and 

vegetation would be hydro-axed into large pieces and incorporated into the topsoil to reduce erosion 

during and after construction, and to protect topsoil piles from heavy rain, flash flooding, and wind 

erosion during construction.   

Construction would occur during the monsoon season and, therefore, the potential for hydro-axed 

“mulch” material to be dry during construction, which would increase the chance for wildfire, would be 

lower compared to other times of the year.  Also, during construction, Sierrita would implement the 

measures for fire prevention and detection discussed in its Fire Protection Plan (see appendix P).  Sierrita 

committed to, along with key construction personnel, coordinating with land-managing agencies and 

regional fire departments throughout the Project construction period, especially during periods of high or 

severe fire conditions, to ensure that all permit stipulations are being met and appropriate preventive 

measures are in place. 

Following construction when hydro-axed vegetation is incorporated into the topsoil and cleared 

woody vegetation is pulled over the right-of-way, there is the potential for fire to occur.  To do so, 

however, a fire requires three things to occur and be sustained: heat or an ignition source, fuel, and 
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oxygen.  The majority of the vegetation (75 percent) would be incorporated into the topsoil.  Soil is 

noncombustible and, therefore, Sierrita’s proposal to incorporate this material into the topsoil would 

lessen the possibility of fire compared to laying it directly on top of the topsoil.  The greatest threat of fire 

would be associated with the cleared vegetation (25 percent) placed back onto the right-of-way to prevent 

unauthorized right-of-way use.   

The vegetation pulled back onto the right-of-way would consist of large woody debris.  The 

Project area is relatively remote and is not subject to many man-made ignition sources (e.g., cigarettes, 

machinery); however, it is acknowledged that the area is frequented by undocumented immigrants and 

drug and human traffickers who may carry ignition sources with them and/or may start camp fires.  It is 

also of note that there is little to no control over fire-creation and spread factors such as the wind, 

topography, or oxygen.  There is no guarantee that fire ignition can be completely prevented; however, 

one factor that can be controlled is fuel.  By reducing the amount of fuel and even its arrangement, fire 

intensity and severity is usually reduced (Oregon State, 2014a).  Thus, removing or reducing fuels along 

the Project right-of-way can make it more resistant to wildfire. 

In the event a fire does occur, either natural or man-made, it has been found that when burned 

into shaded fuel breaks (where flammables are thinned) or other areas where fuels have been reduced, 

such as the pipeline right-of-way, the fire is more easily suppressed by firefighters (Oregon State, 2014b).  

Also, discontinuous or patchy fuels make it difficult for fire to travel and would usually require strong 

winds with spotting for good fire coverage (Extension Campus, 2014). 

Lastly, as discussed in section 4.4.8, the grass component of the mixed grass-scrub community, 

which consists of about 50 percent of the Project area affected, would be expected to recover rapidly, in 2 

years or less; however, species richness may take longer to recover, ranging from an average of 2 to 13 

years.  Annual grasses would be expected to recover first and with relatively high species diversity.  As a 

result, the hydro-axed “mulch” phase would only last a short time before grasses and herbaceous 

vegetation starts to grow and begins to exhibit similar characteristics to off right-of-way areas already 

exposed to the threat of wildfires.   

Wild Harvesting 

Some legal (i.e., permitted) recreational and commercial harvesters could be temporarily 

displaced during pipeline construction, and some of the products that are typically harvested would be 

removed during the land clearing phases of pipeline construction.  Much of the wild harvesting that 

occurs on state land is illegal (i.e., conducted without a permit).  The creation of a new pipeline right-of-

way and improvement of access roads would create new access into areas, and potentially increase the 

amount of illegal wild harvesting.  

Culturally significant species identified by the Tohono O’odham Nation in its comments on the 

draft EIS, including saguaro cacti and yucca, are also protected by the Arizona Native Plant Law.  Sierrita 

committed to salvaging, transplanting, and replacing saguaro cacti to ensure a no net loss of individuals.  

For Palmer’s agaves and all saguaros that cannot be avoided or transplanted during construction, Sierrita 

would supplement with nursery stock at a 3:1 ratio to obtain an overall 1:1 survivability ratio or no net 

loss. 

Sierrita committed to implementing mitigation measures during and following construction to 

deter unauthorized access to the right-of-way, as discussed in section 4.9.2.  While the proposed 

mitigation measures may help to deter some vehicular traffic, they would not completely deter off-road 

vehicle use or pedestrian traffic along the right-of-way.   
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Sierrita and the FERC are currently consulting with federally recognized Indian tribes.  These 

consultations are ongoing and would likely continue throughout the duration of the Project.  Potential 

Project impacts on natural resources that are of traditional cultural importance to federally recognized 

Indian tribes is discussed further in section 4.11. 

4.4.9 Operation Impacts 

Permanent impacts on desertscrub habitats would result from right-of-way maintenance activities 

during operation.  Following construction, Sierrita would maintain a permanent 50-foot-wide right-of-

way centered over the pipeline that would require maintenance clearing of larger shrub vegetation, 

resulting in permanent impacts on a total of 370.0 acres, including 196.7 acres of Sonoran Desertscrub, 

172.8 acres of Scrub-Grassland, and 0.5 acre of urban developed land (see table 4.4.8-1 for breakdown of 

impacts by vegetation community). 

Right-of-way maintenance activities would be conducted in accordance with Sierrita’s Plan, 

Procedures, and Reclamation Plan (appendices E, F, and G, respectively).  Sierrita’s mitigation plans note 

that routine vegetation mowing or clearing over the full width of the 50-foot-wide permanent right-of-way 

may occur to facilitate aerial surveillance and inspection.  Full right-of-way mowing or clearing may not 

be done more frequently than every 3 years.  Also, large brush may be selectively removed, and trees that 

are within 15 feet of the pipeline that have roots that could compromise the integrity of the pipeline may 

also be cut and removed.  However, Sierrita does not anticipate nor currently plan to mow or clear the 

right-of-way.  Shrubs, cacti, and herbaceous vegetation would be re-established within the right-of-way.   

Sierrita stated that it would not access the permanent right-of-way with vehicles to complete 

normal operations.  As discussed in Sierrita’s Reclamation Plan, vegetation maintenance, including 

mowing of non-agricultural lands, is not anticipated with the exception of noxious weed control.  Local 

agencies have noted, however, that grasses may grow substantially following the monsoon season, 

resulting in the need to conduct right-of-way mowing and clearing.  Sierrita also identified several 

measures that it would implement to discourage vehicle use of the right-of-way.  In the event right-of-way 

maintenance, including noxious weed control, is necessary, Sierrita would use existing roads to access the 

right-of-way and would conduct noxious weed control, vegetation monitoring, and general maintenance 

activities by pedestrian means; vehicle use would not be necessary along the right-of-way following 

construction.  Should pipeline repairs or inspection be necessary, Sierrita would obtain the necessary 

permits or authorizations and would access the right-of-way via the nearest existing road.  Following the 

inspection or repair, Sierrita would restore the disturbed area in accordance with its Reclamation Plan.  

The loss of shrub vegetation along the pipeline route as a result of periodic vegetation 

maintenance would result in habitat fragmentation, reduction of wildlife habitat quality, and subsequent 

wildlife habitat loss (see section 4.5.2).  Other impacts resulting from removal of vegetation could include 

increased erosion, sediment runoff, altered soil chemistry, modified infiltration and groundwater recharge 

rates, an increased susceptibility to invasive or noxious species, increased human activity, and “edge 

effects” to wildlife.  However, as previously stated, Sierrita does not anticipate nor currently plan to mow 

or clear the permanent right-of-way. 

Should an activity require vehicular access (e.g., coating inspection, repair, anomaly dig), Sierrita 

would provide personnel with a list of existing weed locations and require that the measures outlined in 

its Noxious Weed Control Plan be implemented, as applicable. 

Construction of Sierrita’s aboveground facilities (i.e., meter stations, MLVs, pig launchers/

receivers) would permanently convert a total of about 10.2 acres of vegetation, as listed in table 4.4.8-1.  

Approximately 0.7 acre is existing urban developed land and, therefore, 9.5 acres of vegetation would be 
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cleared (see table 4.4.8-1).  This represents less than 1 percent of the total vegetation in the Project area 

and does not represent a significant impact.  

As discussed in section 4.4.8, the removal of vegetation also contributes to the release of carbon.  

Maintaining carbon in soils is important, particularly in arid environments as it can reduce the impacts of 

drought and flood by maintaining greater pore spaces and surface areas within the soil, which leads to 

improved water and nutrient retention.  The permanent removal of 9.5 acres of vegetation for the 

construction of the aboveground facilities would release carbon and remove the ability for carbon to be 

sequestered (Fynn et al., 2009).  As discussed in section 4.4.8, vegetation incorporated into the soil would 

remain as a source of carbon. 

4.5 WILDLIFE 

The Project area encompasses a wide diversity of animal taxa, including large and small 

mammals, various reptiles and amphibians, raptors, and songbirds.  General impacts on these wildlife 

resources are discussed in the following sections.  Section 4.7 provides detailed information for sensitive 

wildlife that occur in the Project area, as well as for managed and sensitive wildlife areas that would be 

affected by the Project. 

Baseline data for all species discussed in this section were collected by Sierrita in 2012 and 2013.  

Sierrita would supplement its baseline data with information obtained during its pre-construction surveys.  

Therefore, we recommend that: 

 prior to construction, Sierrita should file the results of pre-construction surveys 

completed within the construction and permanent right-of-way for wildlife species 

and bird nest sites.    

4.5.1 Wildlife Resources 

The Project area consists of a diverse array of wildlife species and wildlife habitats.  The 

vegetation characteristics of each habitat (i.e., height, type, and extent of coverage) are the most important 

factors for determining a species presence or absence at a particular site.  

Table 4.5.1-1 provides a partial list of species that are known to occur or have the potential to 

occur in the Project area.  Individuals or nest sites that were observed during Sierrita’s 2012 and 2013 

field surveys within the Project area are also indicated.  Several of the species are opportunistic and have 

adapted to degraded habitats or have expanded their range as a result of landscape fragmentation and land 

use change.  

The AGFD State Wildlife Action Plan for 2012-2022 (also called the Comprehensive Wildlife 

Conservation Strategy), is a comprehensive planning document that establishes the framework and 

information for setting conservation priorities for the State of Arizona.  This extensive document: 

 identifies Arizona’s Species of Greatest Conservation Need (SGCN) (see section 4.7.2); 

 describes the Arizona landscape; 

 provides habitat type and condition descriptions; 

 provides status of the SGCNs; 

 identifies stressors to SGCNs; and 

 identifies management actions to address stressors to SGCNs and their habitat. 
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TABLE 4.5.1-1 
 

Wildlife Species Common to the Sierrita Pipeline Project Area 

Category Species Name 

MAMMALS 

Big Game Mule deer,a Coues’ white-tailed deer,a, b American pronghorn,b collard peccary (javelina), mountain 
liona 

Predators, Furbearers, 
and Small Game 

Desert cottontail,a bobcat,a coyote,a gray fox,a kit fox,a, b raccoon, ringtail, badger, western spotted 
skunk, striped skunk, hooded skunk, hog-nosed skunk 

Non-Game Lesser long-nosed bat,b Mexican long-tongued bat,b southern (lesser) long-nosed bat,b cave myotis 
bat,b California myotis bat, Yuma myotis bat,b California leaf-nosed bat,b western pipestrelle, big 
brown bat, western red bat,b western yellow bat,b big free-tailed bat, Mexican free-tailed bat,b 
pocketed free-tailed bat,b Underwood’s mastiff (bonneted) bat,b pallid bat, pale Townsend’s big-
eared bat,b greater western mastiff bat,b southern grasshopper mouse, Harris’ antelope squirrel,a, b 
rock squirrel, spotted ground squirrel, round-tailed ground squirrel,a Botta’s pocket gopher, Arizona 
pocket mouse,b desert pocket mouse, Bailey’s pocket mouse, silky pocket mouse, Merriam’s 
(mesquite) mouse, Merriam’s deer mouse, cactus mouse, white-footed mouse, brush mouse, deer 
mouse, western harvest mouse, fulvous harvest mouse, banner-tailed kangaroo rat,b Merriam’s 
kangaroo rat, Ord’s kangaroo rat, Yuma hispid cotton rat,b yellow-nosed cotton rat, white-throated 
wood rat,a black-tailed jackrabbit,a antelope jackrabbit,a, b porcupine, Crawford’s desert shrew, coati, 
jaguar,b ocelot,b Mexican opossum 

REPTILES 

Turtles Sonoran desert tortoise,a, b ornate (western) box turtleb 

Lizards Lesser earless lizard, Arizona zebra-tailed lizard,a long-nosed leopard lizard,a common side-blotched 
lizard,a Clark’s spiny lizard, mountain spiny lizard, eastern fence lizard, desert spiny lizard, tree 
lizard, regal horned lizard,a, b Sonoran collared lizard,b Great Plains skink, mountain skink, desert 
grassland whiptail, Sonoran spotted whiptail, canyon spotted whiptail,b giant spotted whiptail, 
western whiptail lizard, red-backed whiptail,b Arizona alligator lizard, Tucson banded gecko, tiger 
rattlesnake lizard,b Gila monster (reticulate),a, b desert iguanaa 

Snakes Brown vinesnake,b coachwhip,a variable sandsnake,b Sonoran whipsnake,b gopher snake 
(bullsnake),a common kingsnake, northern green ratsnake,b long-nosed snake, black-necked 
gartersnake, northern Mexican gartersnake,b checkered gartersnake, Sonoran lyre snake, hooded 
nightsnake,b saddled leaf-nosed snake,b mountain patch-nosed snake, ring-necked snake, Arizona 
(Sonoran) coral snake,a, b western diamondback rattlesnake,a black-tailed rattlesnake,a Mojave 
rattlesnake, groundsnake (valley form) 

AMPHIBIANS 

Frogs and Toads Couch’s spadefoot toad, southern spadefoot toad, Sonoran desert toad,a red-spotted toad, Sonoran 
green toad,b canyon treefrog, bullfrog,c lowland leopard frog,b Chiricahua leopard frog,b Great Plains 
(western) narrow-mouth toadb 

BIRDS e 

Upland Game Birds Scaled quail,a Gambel’s quail,a masked bobwhite quail,b Montezuma quail, white-winged dove,a 
mourning dove,a Eurasian collared dovec 

Waterfowl, Water Birds 
and Wading Birds 

Cattle egret, black-crowned night heron, black-bellied whistling duck,b wood duck,b greater white-
fronted goose, mallard, cinnamon teal, northern shoveler, Mexican duck, ruddy duck, northern 
pintail, green-winged teal, ring-necked duck, bufflehead, Virginia rail, killdeer,a black-necked stilt, 
American avocet, greater yellowlegs, solitary sandpiper, willet, spotted sandpiper, long-billed 
curlew,d long-billed dowitcher, Wilson’s phalarope, red-necked phalarope, red phalarope, ring-billed 
gull, California gull 

Raptors and Owls Osprey,a, b white-tailed kite, northern harrier, sharp-shinned hawk, Cooper’s hawk,a northern gray 
hawk,a, b Harris’ hawk, Swainson’s hawk,a zone-tailed hawk,a red-tailed hawk,a ferruginous hawk,b 
rough-legged hawk, golden eagle,a, b black vulture,a turkey vulture,a crested caracara,a, b American 
kestrel,a merlin, American peregrine falcon,b, d prairie falcon,a, d western screech-owl, barn owl,a great 
horned owl,a northern pygmy-owl, cactus ferruginous pygmy-owl,a, b elf owl,a, d western burrowing 
owl,b, d long-eared owl,a short-eared owl 
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TABLE 4.5.1-1 (cont’d) 
 

Wildlife Species Common to the Sierrita Pipeline Project Area 

Category Species Name 

Songbirds and Other 
Birds 

Common ground dove,a Inca dove, rock pigeon, greater roadrunner,a lesser nighthawk,a common 
poorwill,a buff-collared nightjar,b whip-poor-will, Vaux’s swift, white-throated swift, broad-billed 
hummingbird,a, b black-chinned hummingbird,a Anna’s hummingbird,a Costa’s hummingbird,a, d 
Calliope hummingbird, broad-tailed hummingbird, Lucifer hummingbird, rufous hummingbird, Allen’s 
hummingbird, violet-crowned hummingbird, Lewis’ woodpecker, acorn woodpecker, Gila 
woodpecker,a, b, d Williamson’s sapsucker, red-naped sapsucker, Strickland’s (Arizona) woodpecker,b 
ladder-backed woodpecker,a northern (red-shafted) flicker, gilded flicker,a, b, d northern beardless-
tyrannulet,a, d olive-sided flycatcher, western wood-pewee,a gray flycatcher, dusky flycatcher, dusky-
capped flycatcher, cordilleran flycatcher, vermillion flycatcher,a ash-throated flycatcher,a brown-
crested flycatcher,a sulfur-bellied flycatcher, black phoebe,a Say’s phoebe,a Cassin’s kingbird,a 
western kingbird,a loggerhead shrike,a, d Arizona Bell’s vireo,a, b, d plumbeous vireo, Hutton’s vireo, 
warbling vireo,a Stellar’s jay, western scrub-jay, Mexican jay, Clark’s nutcracker, Chihuahuan raven,a 
common raven,a horned lark,a desert purple martin,b violet-green swallow,a northern rough-winged 
swallow,a cliff swallow,a barn swallow,a bridled titmouse, juniper (plain) titmouse, verdin,a bushtit, red-
breasted nuthatch, white-breasted nuthatch, Pacific wren,b cactus wren,a rock wren,a canyon wren, 
Bewick’s wren,a house wren, marsh wren, ruby-crowned kinglet, blue-gray gnatcatcher, black-tailed 
gnatcatcher,a western bluebird, mountain bluebird, Townsend’s solitaire, hermit thrush, rufous-
backed robin, American robin,a varied thrush, Swainson’s thrush,a, b northern mockingbird,a sage 
thrasher, Bendire’s thrasher,a, d curve-billed thrasher,a Crissal thrasher,a European starling,a, c 
American pipit, cedar waxwing, Phainopepla,a, d blue-winged warbler, orange-crowned warbler,a 
Nashville warbler, Virginia’s warbler, Lucy’s warbler,a, d MacGillivray’s warbler,a, b yellow warbler,a, b, d 
yellow-rumped warbler, black-throated gray warbler,a, d Townsend’s warbler, hermit warbler,a Grace’s 
warbler,d palm warbler, black-and-white warbler, ovenbird, common yellowthroat, hooded warbler, 
Wilson’s warbler,a painted redstart, yellow-breasted chat,a hepatic tanager, summer tanager,a 
western tanager,a Abert’s towhee,a, b green-tailed towhee, spotted towhee,a canyon towhee,a, d 

rufous-winged sparrow,a, b, d Cassin’s sparrow,a Arizona Botteri’s sparrow,a, b, d rufous-crowned 
sparrow,a five-striped sparrow,b, d chipping sparrow, clay-colored sparrow, Brewer’s sparrow,a black-
chinned sparrow,a, d Vesper sparrow, lark sparrow,a black-throated sparrow,a sage sparrow, 
savannah sparrow,b Arizona grasshopper sparrow,a, b, d western grasshopper sparrow,b, d Baird’s 
sparrow,b, d fox sparrow, song sparrow, Lincoln’s sparrow,b white-throated sparrow, golden-crowned 
sparrow, white-crowned sparrow,a Sprague’s pipit,d dark-eyed junco, McCown’s longspur, chestnut-
collard longspur, northern cardinal,a Pyrrhuloxia,a rose-breasted grosbeak, black-headed grosbeak,a 
blue grosbeak,a lazuli bunting,a indigo bunting,a varied bunting,a, d lark bunting,a, d painted bunting, 
dickcissel, red-winged blackbird, yellow-headed blackbird, rusty blackbird, Brewer’s blackbird, 
eastern meadowlark,a western meadowlark,a great-tailed grackle,a bronzed cowbird, brown-headed 
cowbird,a hooded oriole,a Bullock’s oriole,a Scott’s oriole, Cassin’s finch, house finch,a red crossbill, 
pine siskin, lesser goldfinch,a house sparrowc 

INVERTEBRATES  

 Acacia skipper,a American snout butterfly,a bordered patch butterfly,a cactus longhorn beetle,a 
carpenter bee,a cloudless sulphur butterfly,a common sootywing butterfly,a desert honey bee,a desert 
leaf-cutter ant,a desert tarantula,a dotted roadside-skipper,a dung beetle,a Empress Leilia butterfly,a 
figeater beetle,a giant desert centipede,a giant mesquite bug,a golden-headed scallopwing butterfly,a 
gulf fritillary butterfly,a harvester ant,a horse lubber,a long-legged ant,a marine blue butterfly,a Mexican 
yellow butterfly,a mosquito (larva),a orange sulphur butterfly,a painted lady butterfly,a Palmer’s 
metalmark butterfly,a pipe vine swallowtail,a queen butterfly,a Reakirt’s blue butterfly,a red velvet ant,a 
Sarah orange tip butterfly,a sleepy orange butterfly,a sphinx moth,a tarantula hawk,a tiny checkerspot 
butterfly,a variegated fritillary butterflya 

____________________ 
a Individual or nest observed during Sierrita’s field surveys.  See table 4.5.7-1 for a full list of migratory bird species and 

nests observed during Sierrita’s field surveys. 
b Federally listed or candidate species for listing under the ESA (see section 4.7.1) or Arizona wildlife of special concern or 

Tier 1A or Tier 1B Arizona SGCN (see section 4.7.2). 
c Introduced species. 
d The FWS has identified this species as a Bird of Conservation Concern (see section 4.5.7). 
e Impacts on bald and golden eagles and other migratory bird species are discussed in section 4.5.7.   

Sources:  AGFD, 2012a, 2012b, 2012d, 2012e, 2012g; FWS, 2003; Pima County, 2012c; U.S. Forest Service, 2010a, 2010b 
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Through the development of the State Wildlife Action Plan, the AGFD created HabiMapTM 

Arizona (http://www.habimap.org/), which visually illustrates predicted wildlife distribution and stressor 

data, AGFD’s Species and Habitat Conservation Guide, and other relevant data, and is intended to be 

used as a planning tool during the initial phases of project development to address wildlife and habitat 

conservation needs (AGFD, 2012g, 2012h).   

The AGFD uses the Arizona Gap Analysis Program vegetation classification system to map 

wildlife habitat, but uses Brown and Lowe (1982) to provide broader habitat descriptions (see section 

4.4.1).  According to this broad habitat classification, the Project is within Upland Sonoran Desertscrub, 

Semidesert Grassland, and Interior Chaparral habitat (AGFD, 2012g, 2012h).  Upland Sonoran 

Desertscrub occupies approximately the northern half of the Project area, Semidesert Grassland occupies 

the southern half, and Interior Chaparral habitat is at the extreme southern end of the Project along the 

U.S.-Mexico border.   

The State Wildlife Action Plan describes a number of existing stressors to wildlife and wildlife 

habitat in the Upland Sonoran Desertscrub.  This habitat is adjacent to the southwestern edge of Tucson 

(near MP 0.0) and, therefore, stressors related to urban, transportation, and infrastructure development 

have been identified, causing direct habitat loss; noise, light, and air pollution; the introduction and spread 

of invasive species; the introduction of barriers to wildlife movement (e.g., fences along roadways); 

increased wildlife mortality; and increased wildlife disturbances (e.g., vehicle and air traffic noise).  As 

discussed in sections 4.4.5 and 4.4.6, the expansion of invasive species has degraded the quality of habitat 

and altered the fire regime in this ecosystem.  As the human population expands, groundwater depletion 

and springhead use also increases creating subsidence and soil erosion issues and reducing water 

availability for wildlife use.  Unauthorized use of roads and trails, dispersed camping sites, illegal 

dumping and littering, and U.S. Border Patrol enforcement activities also contribute to habitat degradation 

and introduce contamination.  The harvesting and collecting of plants and animals in this habitat can have 

both negative and positive impacts on wildlife by either reducing prey species or competition, depending 

on the species harvested.  However, the harvesting of sensitive species or species with low population 

levels can further endanger their survival.  Habitat conversion to livestock management can negatively 

affect habitat of some wildlife species by altering vegetation composition or introducing direct 

competition for forage species.  Construction of fences and other infrastructure can also act as barriers to 

wildlife movement, and predator management control issues can arise.  Although, conversion to livestock 

management has had some positive impacts as well, including the development of livestock tanks, which 

provide additional water sources to wildlife species (AGFD, 2012h).   

The stressors identified in the Semidesert Grassland and the Interior Chaparral are similar in 

nature to the Upland Sonoran Desertscrub.   

4.5.2 Wildlife Construction Impacts and Mitigation 

Pipeline construction would have direct and indirect, and short-term to permanent impacts on 

wildlife resources.  As defined in section 4.0, short-term impacts generally require the resource to return 

to preconstruction conditions within 3 years following construction.  Long-term impacts require anywhere 

from 3 to 50 years to return to preconstruction conditions.  Permanent impacts would occur when 

preconstruction conditions are not restored within 50 years.  Direct impacts on wildlife habitat, whether 

by vegetation removal, conversion of one habitat type to another, alteration of key components, or 

degradation due to proximity of disturbances, also indirectly affect wildlife populations.  Indirect impacts 

on wildlife are often subtle and difficult to document.  The severity of impacts would depend on factors 

such as the sensitivity of the species impacted; seasonal use patterns, type, and timing of Project 

activities; and physical parameters (e.g., topography, cover, forage, climate). 

http://www.habimap.org/
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Construction of the Project would disturb about 947.8 acres of wildlife habitat (see table 4.4.8-1).  

Due to the arid conditions in the Project area and the sensitivity of many of the habitats crossed by the 

Project, vegetation in certain habitats could be permanently impacted.  As such, construction of the 

Project would have long-term impacts on the majority of the wildlife habitat crossed.  Additionally, 

approximately 379.0 acres of wildlife habitat would be maintained along the 50-foot-wide permanent 

pipeline right-of-way or permanently converted to an aboveground facility (see table 4.4.8-1).   

The impact of the Project on wildlife species and their habitats would vary depending on the 

habitat requirements of each species and the existing habitat present along the pipeline route.  Direct 

impacts from construction would include the displacement of wildlife and direct mortality of some 

individuals, such as small mammals and slow-moving reptiles and amphibians.  Larger or more mobile 

wildlife, such as bats, birds, and large mammals, would leave the vicinity of the right-of-way as 

construction activities approach.  The influx and increased density of animals in nearby undisturbed areas 

could also reduce the reproductive success of animals that are not displaced by construction, and increase 

the risk of predation in the area.  These effects would diminish after construction, and wildlife could 

return to the newly disturbed areas and adjacent, undisturbed habitats after right-of-way and yard 

restoration is completed and access roads are restored or their use is no longer required.  Wildlife 

populations would return to preconstruction levels when and only if suitable habitat is restored.   

The cutting, clearing, and/or removal of existing vegetation would also affect wildlife by 

reducing the amount of available cover, nesting, and foraging habitat.  The degree of impact would 

depend on the type of habitat affected and the rate at which vegetation regenerates after construction.  

Small mammals (e.g., mice, rats, squirrels, gophers, shrews, rabbits), amphibians, and reptiles that may be 

found in the Project area use a variety of habitat types, although many have associations with habitat 

along waterbodies as biological corridors (AGFD, 2001a, 2003d, 2004e, 2007a, 2007b, 2007c, 2008).  

Herbaceous habitats would be restored to a structural condition similar to preconstruction in a relatively 

short time (i.e., 3 to 5 years).  This would be facilitated by reseeding or replanting disturbed areas with 

native seeds, seedlings, and transplants, and by adequately minimizing the disturbance to the existing 

topsoil in the construction right-of-way.  Cacti and scrub/shrub habitat, however, could take up to 50 

years or longer to recover.  Although the structural component of shrub-dominated habitats would recover 

slowly, successful restoration of non-woody vegetation may improve the forage value for some wildlife 

species within a relatively short time.  Those small mammal, amphibian, and reptile species not indicated 

as federally listed or candidate species for listing under the ESA or Arizona Wildlife of Special Concern 

(WSC) and SGCN (see table 4.5.1-1) appear to be locally abundant and have stable population levels 

(AGFD, 2001a, 2003d, 2004e, 2007a, 2007b, 2007c, 2008) and, therefore, Project construction activities 

are not expected to adversely impact these species. 

The primary threats to the insectivorous bat species found in the Project area include disturbance 

of roost sites, disturbance to foraging areas, and introduction of contaminants, including pesticides and/or 

herbicides.  Bat species that could occur in the Project area (see table 4.5.1-1) use a diverse array of 

roosting sites, including caves, rock crevices, rugged canyons, hollow trees, and man-made structures, 

such as mines, bridges, parking garages, and buildings.  Research is lacking on many bat species; 

however, limited studies have shown that disturbance to roost sites can cause abandonment.  The pallid 

bat (Antrozus pallidus), for example, has been observed to abandon roosts due to disturbance caused by 

hikers.  Although the Project area may include roosting sites for some species, it is likely more 

extensively used as a foraging area for most species.  A few species are also dependent on the availability 

of water resources for foraging.  Studies have shown that disturbance to bat forage areas can reduce prey 

availability and diversity, and the use of pesticides or introduction of other contaminants can further 

reduce prey availability (AGFD, 2002a, 2002b, 2002c, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 

2004d).   
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White nose syndrome (WNS) is a white fungal disease that impacts hibernating bats, and has 

caused high mortality rates in affected species.  This disease was first documented in New York in the 

winter of 2006-2007 and has rapidly spread across the eastern U.S. and Canada.  According to the FWS, 

WNS is not currently known to occur in Arizona; the most western suspected occurrence was detected in 

western Oklahoma in the winter of 2009-2010.  However, it is possible that the disease could be spread by 

humans that use caves and come into contact with bats.  Decontamination protocols have been developed 

to further prevent the spread of this disease.  Of the bat species with the potential to occur in the Project 

area, the cave myotis bat (Myotis velifer) has been flagged by the FWS as having been detected with 

Pseudogymnoascus destructans, the source fungus of the disease; however, to date this species has not 

shown diagnostic signs of WNS (FWS, 2013e).  The cave myotis bat has a wide range from central 

America, throughout most of Mexico into southeastern California, Arizona, New Mexico, Texas, 

Oklahoma, and Kansas (Arizona-Sonora Desert Museum, 2014).   

Potential impacts on amphibians found in the Project area would be most pronounced near 

riparian areas and temporary or permanent water sources, including livestock tanks.  The cutting, clearing, 

and/or removal of existing vegetation would also affect amphibians by reducing the amount of available 

cover and foraging habitat.  Construction in and along waterbodies, including ephemeral washes and 

livestock tanks, could alter the hydrology of micro-habitats, either degrading or destroying the habitat.  

Equipment could crush amphibians during construction or amphibians could become trapped in trenches.  

Trenches also act as a barrier for those species that move between habitat types (i.e., water sources and 

scrub habitat).  In addition, some species are sensitive to contamination, which could be introduced 

through unintentional spills or the application of pesticides and/or herbicides.  

Most bird species in the Project area are either ground- or shrub-dwelling species.  The cutting, 

clearing, and/or removal of existing vegetation in the right-of-way would destroy existing nesting sites.  

The effect to shrub-dwelling wildlife species would be greater because shrub habitat would take a 

comparatively longer time to regenerate.  Such habitats could take 50 years or longer to regenerate, 

depending on site-specific conditions such as rainfall, elevation, grazing, and weed introduction.  Clearing 

the right-of-way would reduce the quality of the foraging habitat for bird species through reduction in 

composition of forage or prey species, reduction of cover, and habitat fragmentation and edge formation.  

Clearing may also enhance the quality of the foraging habitat for bird species by changing the 

composition of forage or prey species.  Construction could also disrupt bird courting or nesting and 

wildlife breeding behaviors on and adjacent to the right-of-way, depending upon the season in which 

construction occurs.  Many bird species would relocate into similar habitats nearby; however, if there 

were a lack of adequate territorial space, and inter- and intra-specific competition, lower reproductive 

success and survival may result.  Impacts on raptors, owls, and other migratory species are discussed in 

section 4.5.7. 

To mitigate for potential impacts on wildlife and wildlife habitat, Sierrita would: 

 implement its revised Plan, Procedures, Reclamation Plan, Post-Construction Vegetation 

Monitoring Document, and Noxious Weed Control Plan (see appendices E, F, G, H, and 

I, respectively) during construction and to restore areas disturbed by construction; 

 implement the SPCC Plan (see appendix O) to avoid unintentional contamination of 

wildlife habitat; 

 provide environmental awareness training to all construction personnel working on the 

Project; 
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 conduct proper disposal of trash and food debris in secured containers so as not to attract 

wildlife; 

 prohibit firearms or pets on Project work sites; 

 comply with posted speed limits; 

 reasonably minimize vegetation clearing to those areas needed to safely and efficiently 

construction the pipeline facilities; 

 limit the permanent right-of-way width to 50 feet; 

 replant the right-of-way with native species as outlined in the Reclamation Plan (see 

appendix G); 

 control noxious weeds on the right-of-way on all lands crossed to help maintain native 

forage species as outlined in the Noxious Weed Control Plan (see appendix I); 

 coordinate the use of pesticides and herbicides with land-managing agencies and 

landowners to avoid application in sensitive wildlife habitat and PCRRH IRA; 

 avoid removal of cacti and other desert succulent and woody species, where practicable, 

and coordinate plant salvaging efforts with the ADA, in accordance with the Arizona 

Native Plant Law; 

 salvage and transplant Pima pineapple cacti, saguaro cacti, agave species in accordance 

with the Reclamation Plan and Post-Construction Vegetation Monitoring Plan; 

 discharge hydrostatic test water that meets water quality standards in livestock tanks to 

enhance wildlife habitat; 

 leave breaks in stockpiles at least 10 feet wide approximately every 0.5 mile along the 

entire right-of-way.  The location of ramps and breaks may be extended by up to 0.2 mile 

if it coincides with the location of a natural break in the construction right-of-way, such 

as a road crossing, ephemeral wash crossing, or highway crossing, where a ramp or break 

would already occur as part of construction.  Sierrita would also install escape ramps 

adjacent to access roads crossed by the pipeline; each ramp would be sloped on each side 

(less than 45 degrees) to act as an escape ramp for any livestock/wildlife that happens to 

become trapped in the trench; 

 provide a gap in the welded pipe string to coincide with the hard or soft plug locations 

and breaks between stockpiles.  A gap may include either leaving a joint or section of 

pipe out or separating the two ends of an overlap to allow livestock/wildlife to pass;  

 maintain hard plugs (unexcavated portion of trench) or install soft plugs (backfilled 

trench materials) in the trench after excavation to coincide with the breaks between 

stockpiles; 

 check for wildlife under vehicles and equipment that have been stationary for more than 

one hour and each morning prior to moving or operation; 
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 allow wildlife that have entered the work area to leave the area on their own volition; 

 install escape ramps and/or covering excavations at night; 

 inspect the open ditch line daily to ensure that livestock/wildlife is not trapped in the 

open trench, and ensure that animals would be removed prior to backfilling by a qualified 

individual; and 

 in the case where an injury to wildlife or livestock has occurred, Sierrita would contact 

the appropriate wildlife agency or, in the case of livestock, the landowner, and would 

assist with manpower and/or equipment to remove the animal, as appropriate. 

As discussed in section 4.4.8.2, because of the high wildlife value and waterbody protection that 

riparian areas provide, it is essential that impacts on riparian areas be reasonably minimized to the 

greatest extent practicable.  To minimize impacts on riparian vegetation that has been designated as jaguar 

critical habitat and also serves as important wildlife habitat for a number of wildlife species at Brown 

Wash, Sierrita committed to installing the Brown Wash crossing as a drag section to reduce the 

workspace required for installation to 75 feet.  Since issuance of the draft EIS, Sierrita adopted our 

recommendations and other measures, and consulted with the Pima County RFCD, to adequately 

minimize impacts on riparian habitat (see sections 4.2.1.1 and 4.3.2.6).   

We reviewed Sierrita’s Plan, Procedures, Reclamation Plan, Post-Construction Vegetation 

Monitoring Document, Noxious Weed Control Plan, and SPCC Plan, and find that Sierrita’s adherence to 

the measures in these plans, with the addition of the mitigation measures outlined above, and our 

recommendations, would adequately minimize the impacts on wildlife.  We determined that after 

construction of the Project, the right-of-way would eventually be restored and wildlife habitat would 

return to its original condition; however, this would be a long-term to permanent impact in PCRRH and in 

vegetation communities dominated by desertscrub, as these areas may not return to their original 

character and function for several decades or longer.  

We received scoping comments stating that the emission of artificial light at night during 24-hour 

construction activities or at permanent facilities could have adverse impacts on wildlife.  Artificial light is 

known to affect wildlife movement, but not all species respond to light in the same way.  Some animals 

avoid lighted areas at night, while others congregate near lighted areas.  Artificial lights have been shown 

to impact foraging, migration, communication, and reproductive behaviors of various species.  A 

noteworthy impact of artificial light is its effect on migrating birds.  Bright lights are known to disorient 

migrating birds and interfere with the birds’ internal magnetic compasses.  Once distracted by artificial 

light, birds may be reluctant to fly out of the lighted area and often continue to circle in the light beam 

until they are no longer able to continue with their migration.  Artificial lighting has also been shown to 

impede the ability of nocturnal frogs to locate and capture prey.  Artificial light is also known to attract 

several insect species, many of which are preyed upon by bird, reptile, and bat species in the Project area.  

Although this temporary abundance of prey may seem beneficial, it can cause species typically only 

active during the day to forage at night and may increase species exposure to injury (e.g., striking 

structures) or predation (Saleh, 2007).   

Lighting needs associated with the Project would be limited to temporary lighting during 

construction when 24-hour activities are required (i.e., HDD at CAP Canal), and the installation of 

permanent lighting at the San Joaquin Road Meter Station and the Sasabe Delivery Meter Station.  The 

lights at the meter stations would be used during operations by technicians during night time call outs and 

when specific maintenance is in progress.  Sierrita’s security system at the meter stations would include 

an alarm and lights when an unauthorized intrusion is detected.  Wildlife impacts associated with lighting 
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would be temporary in nature and would occur infrequently during the construction and operation periods 

and, therefore, is not expected to have a significant impact on local populations.  

4.5.2.1 Habitat Fragmentation and Edge Effect 

Habitat fragmentation is a frequent concern when clearing and maintaining rights-of-way.  In 

general, fragmentation could result in an altered wildlife community as species more adaptable to edge 

habitats establish themselves while species requiring undisturbed habitats are subject to negative effects 

such as predation, parasitism, or inter-specific competition; reduced pairing and reproductive success; 

reduced nesting areas; increased destruction of habitat of understory species by browsers; inhibited 

migration, dispersal, foraging, and other movements of dense shrub species that are hesitant to cross 

openings; and expansion of non-native vegetation (AGFD, 2012h).  Areas of clearance acting as a barrier 

for movement appear to be most pronounced in small mammal species such as rodents (Federal Highway 

Administration [FHWA], 2004).   

Construction of the Project would require clearing approximately of 948.7 acres, including 475.6 

acres of Sonoran Desertscrub and 473.1 acres of Scrub-Grassland (see table 4.4.8-1).  Sierrita would 

maintain a permanent 50-foot-wide right-of-way centered over the pipeline and would permanently 

convert areas for aboveground facilities.  As a result, 379.0 acres, including 200.8 acres of Sonoran 

Desertscrub and 178.2 acres of Scrub-Grassland would be permanently converted to an herbaceous state 

for pipeline operations or occupied by an aboveground facility.  Desertscrub habitats outside the 

maintained pipeline right-of-way and grassland habitats crossed by the pipeline would be revegetated and 

restored to their preconstruction condition; however, this could take several years or decades to complete.  

Fragmentation would also occur where primitive access road improvements are required.  

Approximately 84.4 acres of habitat may be cleared for access road improvements and approximately 9.5 

acres of habitat would be permanently converted for aboveground facilities (this clearing is included in 

the 948.7 acres of “Project clearing” described above).  

Construction of the Project would cause habitat fragmentation, especially in shrub habitats.  

Fragmentation can alter species composition in a given community because biophysical conditions near 

habitat edge can significantly differ from those found in the center of the contiguous habitats.  As a result, 

edge species could recruit to the fragmented area and species that occupy interior habitats could be 

displaced.  The disturbance of these areas could create a long-term impact on some species that require 

undisturbed interior habitats by forcing the species to relocate to other suitable habitat or by reducing 

survival and reproductive success.   

Other species that could be adversely affected by the long-term or permanent conversion of scrub 

habitat to other habitat types include certain migratory birds, discussed below, as well as various other 

birds, small mammals, amphibians, and reptiles.  Less mobile species, such as reptiles and amphibians, 

could experience greater impacts from habitat fragmentation, as they are less mobile and less likely to 

relocate to more suitable habitat.   

Habitat fragmentation has already occurred in the Project area as a result of Highway 286 and 

other road and utility corridors, livestock management (e.g., fencing), and trail and road formation by 

undocumented immigrants, hunters, and U.S. Border Patrol (AGFD, 2012h).  The cumulative effects of 

these actions on wildlife are expected to increase in the foreseeable future.  See section 4.5.3 for more 

discussion on wildlife and wildlife movement corridors. 

Potential impacts on birds resulting from habitat fragmentation include increased brood 

parasitism, increased nest depredation in grasslands, and lower nesting success (Burger et al., 1994; 
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Marini et al., 1995).  Nest parasitism by brown-headed cowbirds is especially likely in fragmented shrub-

dominated habitats (Vander Haegen and Walker, 1998).  This is of particular concern for the Arizona 

Bell’s vireo (Vireo bellii arizonae), which tends to abandon parasitized nests.  This species has suffered 

recent declines attributed to habitat loss and degradation (AGFD, 2002e). 

As discussed in section 4.4.8.1, to adequately minimize fragmentation impacts and restore the 

construction right-of-way, Sierrita would replant the construction right-of-way according to its Plan and 

Reclamation Plan, which includes reseeding disturbed areas using site-specific seed mixtures 

recommended by the NRCS and augmented by recommendations from the FWS, land-managing agency, 

and/or landowner to enhance wildlife habitat.  In addition, Sierrita committed to salvaging and 

transplanting Pima pineapple cacti, saguaro cacti, and agave species within or adjacent to the right-of-

way.  Timber and slash may be mulched and redistributed across the right-of-way following final clean-

up.  However, as discussed in section 4.4.8.2, the recovery timeframe would reflect a long-term impact 

along portions of the right-of-way.  As described in its Post-Construction Vegetation Monitoring 

Document (see appendix H), Sierrita would monitor the right-of-way for at least 5 years following initial 

seeding and succulent transplanting or until restoration meets the criteria of the FERC and the ASLD.  

The Post-Construction Vegetation Monitoring Document describes the performance criteria, which 

includes percent coverage of native versus noxious weeds, for reclamation of the construction right-of-

way.  

With Sierrita’s commitment to adhere to the measures in its Reclamation Plan, Post-Construction 

Vegetation Monitoring Document, and Noxious Weed Control, and our recommendations, we determined 

that construction and operation of the Project would adequately minimize the impacts of habitat 

fragmentation and edge effects.   

4.5.2.2 Noxious and Invasive Species 

Short- or long-term impacts on wildlife habitat could occur if pipeline construction spreads 

noxious weeds and other invasive species.  The reduction of vegetation cover could provide the 

opportunity for noxious weeds to invade.  If noxious weeds outcompete native vegetation, crucial habitat 

for breeding and foraging for many species could be reduced or eliminated.  Such transformed habitat can 

be unsuitable to former wildlife inhabitants.  Often, as habitat quality degenerates, wildlife diversity 

declines.  See section 4.4.5 for a discussion regarding noxious weed impacts on vegetation. 

In the Project area, the spread of invasive species also contributes to an unnatural fire regime, 

introducing fire where it is historically infrequent (Sonoran Desertscrub habitat), or causing fires to burn 

hotter and kill off native species (Semidesert Grassland habitat).  See section 4.4.6 for a discussion on fire 

regime impacts on vegetation.   

Sierrita would implement its Noxious Weed Control Plan (see appendix I and section 4.4.8.2) 

during construction to reasonably minimize the spread and proliferation of noxious weeds.  Project areas 

would be reseeded except where aboveground facilities are located.  These impacts would be minor given 

the overall extent of similar habitats within the Project area.  We reviewed Sierrita’s Noxious Weed 

Control Plan and find that with implementation of the procedures, the spread of noxious and invasive 

species would be adequately minimized. 

4.5.2.3 Noise 

Noise could impact wildlife during clearing and grading of the construction right-of-way, during 

pipeline construction (including any HDD, conventional boring, and blasting operations), and during 

right-of-way cleanup and restoration.  Aerial and pedestrian surveys and periodic maintenance activities 
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on the right-of-way could also generate noise impacts on wildlife during pipeline operations.  Research 

has demonstrated various reactions of wildlife to noise; however, specific studies to determine impacts on 

wildlife from typical pipeline construction noises have not been conducted.  Research has recorded 

wildlife reaction to activities that could produce similar reactions from noise associated with pipeline 

construction activities, such as roadway traffic, airplanes, sonic booms, helicopters, military activities, 

and blasting.   

The potential impacts of noise on species that are known to occur in the Project area vary.  For 

example, mule deer (Odocoileus hemionus) have not necessarily been shown to avoid roadways due to 

noise generated by traffic; however, as discussed further in section 4.5.4, mule deer have been shown to 

avoid human presence.  Conversely, one study on Couch’s spadefoot toad (Scaphiophus couchi) found 

motorcycle noises exceeding 95 A-weighted decibels (dBA) caused toads to leave burrows, which could 

have detrimental effects if occurring at the wrong time of year.  Studies of woodland and grassland birds 

have varying results.  Studies show that some species avoid roadways due to noise from a few meters to 

over 3 kilometers in distance.  These species appear to be most sensitive during the breeding season.  Like 

small mammals, however, the abundance of other species of birds (e.g., starlings, house sparrows, song 

sparrows, red-winged blackbirds) increased closer to the roadway, possibly due to increased availability 

of prey species such as insects (FHWA, 2004). 

The main sources of noise generated from the Project would result from the use of heavy 

equipment and machinery along the right-of-way during construction and blasting.  Most construction 

activities would be limited to daytime hours, with the exception of a limited number of 24-hour activities, 

such as the running of water pumps and the installation of the HDD at the CAP Canal.  Construction is 

anticipated to occur between April and September, and would move from north to south on the 

construction spread, generally lasting 3 to 4 weeks at any given location within the spread.  Noise levels 

along the construction right-of-way are expected to vary depending on the phase of work, number of 

locations of operating equipment, distance from noise receptors, and intervening topography.  The worst-

case noise level for the construction is estimated to be at 92 dBA at 50 feet from the Project work area 

(see table 4.12.2-1).  In order to adequately minimize potential noise impacts, Sierrita would: 

 restrict construction activities to daylight hours except for periods when water pumping 

and HDD activities are required; 

 comply with Pima County noise ordinances; 

 maintain vehicles and equipment in accordance with manufacturer recommendations;  

 implement noise control measures (e.g., noise tent, exhaust silencers) to reduce noise 

associated with HDD activities to 55 dBA or less; 

 utilize best management practices during blasting activities, such as the use of blasting 

mats or soil cover;  

 only conduct blasting activities during daylight hours; and  

 implement a project-specific Blast Plan in accordance with industry accepted standards, 

applicable regulations, and permit requirements. 

Sierrita is not currently planning to conduct blasting activities within proximity of raptor nests.  

However, should blasting be required within 0.25 mile of an active raptor nest, Sierrita committed to 

contacting the FWS prior to the initiation of blasting activities to identify the mitigation measures, such as 
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timing, frequency, and duration of the blasting, as well as monitoring that would be implemented to 

ensure minimal disturbance of raptors.  

During the operation of the pipeline, noise emissions would be limited to monitoring and 

maintenance activities, such as vegetation clearing on the permanent right-of-way, or on the ground or in 

the air surveillance of the pipeline, as required by regulations.  Sierrita plans to implement monthly 

overflights of the Project right-of-way at 1,000 feet altitude, which could cause startle effects in some 

individuals in proximity to the Project area; however, these activities would be infrequent and short-term 

in duration.   

Overall, with Sierrita’s commitment to implement the mitigation measures described above, we 

find that impacts on wildlife due to construction noise would be spatially localized, temporary, and of 

short duration, and that noise impacts from operation would not represent a significant impact on local 

wildlife.   

4.5.3 Wildlife Movement Corridors 

The AGFD and the Arizona Wildlife Linkages Workgroup identify the Altar Valley Sonoran 

Semidesert Grassland habitat crossed by the southern half of the Project area as a high priority wildlife 

habitat linkage, providing corridors to connect wildlife habitat in the Baboquivari Mountains west of the 

Project area to wildlife habitat in the San Luis Mountains and eastern part of the Altar Valley (AGFD, 

2012g; Arizona Wildlife Linkages Workgroup, 2006).  High priority linkages are identified where special 

status species are present and where the loss of connectivity between habitats could result in further 

decline or loss of wildlife species (AGFD, 2012h).   

Pima County’s Sonoran Desert Conservation Plan, the Pima County MSCP, and the Pima County 

Wildlife Connectivity Assessment: Report on Stakeholder Input build on these efforts by providing a 

regional habitat analysis and identifying areas of high conservation priority within the county and the 

Project area (Pima County, 2012c; AGFD, 2012i).  These studies recognize that the most effective 

wildlife linkages connect largely unfragmented blocks of habitat, although some existing fragmentation, 

such as that associated with local infrastructure (local ranch roads, Highway 286), does exist.  

Preservation of habitat linkages allows seasonal movements of wildlife between habitats and facilitates 

the movement of animals in search of mates, thus maintaining the genetic diversity (AGFD, 2012i). 

Table 4.5.3-1 summarizes the wildlife linkages identified by the Arizona Wildlife Linkages 

Workgroup and in the Pima County Wildlife Connectivity Assessment that occur in the Project area.  The 

table also identifies the species that are expected to use this corridor and existing threats or barriers to 

those linkages.  Figure 4.5.3-1 illustrates the identified wildlife movement corridors in the Project area. 

A component of the Pima County Wildlife Connectivity Assessment was focused GIS modeling 

of wildlife linkages within the identified landscape movement corridors.  Within the Project area, the 

AGFD modeled the Baboquivari – Tumacacori – Mexico Linkage Design.  The pipeline would intersect 

this linkage between approximate MPs 37.8 and 40.8, MPs 42.0 and 43.8, MPs 45.2 and 46.8, MPs 50.2 

and 52.7, and MPs 53.5 and 56.1 (AGFD, 2012k, 2013b) (see figure 4.5.3-1). 
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TABLE 4.5.3-1 
 

Wildlife Movement Corridors Crossed by the Sierrita Pipeline Project 

Wildlife 
Movement 
Corridor Description of Linkage 

Enter 
Milepost 

Exit 
Milepost 

Area 
Affected 
(acres) Focal Species Threats and Barriers 

Linkage 85 Provides a linkage across portions of the Avra 
Valley between the Tucson Mountains and the 
Roskruge Mountains 

0.0 0.3 6.1 Mountain lion, Bobcat, kit fox, javelina, Sonoran 
desert tortoise, cactus ferruginous pygmy-owl 

 Agriculture  

 CAP Canal  

 Highway (Sandario Road) 

 Urbanization 

Landscape 
Movement 
Corridor 29 

NW-SE linkage across the Ajo Highway 
encompassing washes in the Avra Valley; 
connects Tohono O’odham Nation (San 
Xavier) and Sierrita Mountains to Brawley 
Wash Riparian Movement Area 

1.2 2.6 23.0 Mule deer, javelina, small mammals, and 
herpetofauna 

 Residential development 

 Highway (Highway 86) 

Landscape 
Movement 
Area 15 

NW-SE linkage between 
Baboquivari/Coyote/Quinlan Mountains 
through the Mendoza/Fresnal Wash to Sierrita 
Mountains  

20.9 23.8 37.0 Mountain lion, bobcat, coyote, javelina  Agriculture (grazing)  

 Invasive species 

 Residential development 

 Powerline (SunZia) 

 off-road vehicle use 

 Highway (Highway 286) 

Riparian 
Movement 
Area 7 

N-S linkage between the BANWR to Three 
Points along the Altar Wash; connects with 
the Baboquivari/Coyote Mountains-Roskruge 
Mountains Landscape Movement Area 

21.7 R27.6 74.3 None identified  Agriculture 

 Invasive species 

 Residential development 

 Mining  

 off-road vehicle use 

 Powerline 

 Wind energy 
development 

R28.0 R29.1 15.5 

R30.9 R32.2 16.9 

Landscape 
Movement 
Area 16 

E-W linkage between 
Baboquivari/Coyote/Quinlan Mountains 
through the Fresno Wash/Cierro Prieto 
Washes to the Sierrita Mountains 

R29.1 R31.6 32.8 Mountain lion, bobcat, coyote, javelina  Agriculture  

 Invasive species 

 Mining 

 off-road vehicle use 

 Highway (Highway 286) 

Linkage 91 Provides an E-W linkage between habitat 
blocks located in the Baboquivari Mountains 
across the BANWR to the San Luis Mountains 

35.4 59.1 358.4 Mule deer, American pronghorn, javelina, jaguar, 
California leaf-nosed bat, cave myotis, pocketed 
free-tailed bat, Underwood’s mastiff bat, western 
red bat, western yellow bat, Arizona mud turtle, 
cactus ferruginous pygmy-owl, Baird’s sparrow, 
masked bobwhite quail, yellow-billed cuckoo, 
gila topminnow 

 Agriculture  

 Highway (Highway 286) 

 Border Security 

 Urbanization 
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TABLE 4.5.3-1 (cont’d) 
 

Wildlife Movement Corridors Crossed by the Sierrita Pipeline Project 

Wildlife 
Movement 
Corridor Description of Linkage 

Enter 
Milepost 

Exit 
Milepost 

Area 
Affected 
(acres) Focal Species Threats and Barriers 

Landscape 
Movement 
Area 17 

NW-SE linkage between Baboquivari 
Mountains through Brown Canyon/Las Guijas 
Wash and BANWR to the Sierrita Mountains 

37.3 40.6 62.4 Mountain lion, bobcat, coyote, javelina  off-road vehicle use  

 Highway (Highway 286) 

 Border-related impacts 
and traffic 

Riparian 
Movement 
Area 6 

SW-NE linkage between 
Baboquivari/Coyote/Quinlan Mountains to the 
BANWR and to the Altar Wash Riparian 
Movement Area 

39.0 40.0 12.9 Mountain lion, Lucy’s warbler, masked bobwhite 
quail, cactus ferruginous pygmy-owl 

 Invasive species 

 Fire 

 Highway (Highway 286) 

Landscape 
Movement 
Corridor 19 

N-S linkage between the 
Baboquivari/Coyote/Quinlan Mountains and 
the BANWR to Mexico through the Pozo 
Verde Mountains 

55.5 59.1 58.2 Jaguar, ocelot, cactus ferruginous pygmy owl  Border activities 

 Border infrastructure 

 Invasive species 

 Pipeline 

____________________ 

Source: Arizona Wildlife Linkages Workgroup, 2006; AGFD, 2012i 



35

5

25

30

0

20

15

10

40

50

45

55

59

NM

UT
NV

CO

CA Arizona

0 3 6
Miles

Figure 4.5.3-1
Sierrita Pipeline Project
Wildlife Movement Corridors

D
at

e:
 (2

/2
5/

20
14

)  
   

   
So

ur
ce

: Z
:\C

lie
nt

s\
E

_H
\E

lP
as

o\
Sa

sa
be

\A
rc

G
IS

\2
01

4\
02

\F
in

al
_E

IS
\E

lP
as

o_
S

ie
rri

ta
_L

at
er

al
_W

ild
lif

e_
M

ov
em

en
t_

Fi
gu

re
_4

.5
.3

-1
.m

xd

Wildlife Linkages

Coyote - Ironwood - Tucson Wildlife
Linkage

Mexico - Tumacacori - Baboquivari
Wildlife Linkage

Potential Linkage Zones (ADOT)

Landscape Movement Area (Wildlife
Movement Between Wildland Blocks)

Riparian Movement Area (Wildlife
Movement Through Riparian Habitat)

Proposed Pipeline

4-98Wildlife



 

 4-99 Wildlife 

Construction of the Project would contribute to further fragmentation of these and other 

unidentified wildlife movement corridors.  However, Sierrita developed mitigation measures to 

reasonably minimize these impacts, discussed in section 4.5.2.1.  Sierrita’s Reclamation Plan identifies 

the procedures that would be used to restore the right-of-way to pre-construction conditions, including the 

salvaging of Pima pineapple cacti, saguaro cacti, and agave species, and other revegetation techniques to 

reduce the timeframe for revegetation (see section 4.4.8.2), which can extend out more than 50 years for 

desert shrub communities.  To address concerns of unauthorized access to the right-of-way and further 

degradation of vegetation and wildlife habitat, Sierrita agreed to implement the mitigation measures 

discussed in section 4.9.2.  In addition, Sierrita also committed to allowing land-managing agencies and 

landowners to continue fire management (e.g., prescribed burns) across the right-of-way to further 

enhance wildlife habitat. 

To adequately minimize impacts on Brown Wash, which has been designated as critical jaguar 

habitat and identified as an important wildlife corridor (Landscape Movement Area 17), Sierrita 

committed to installing the crossing as a drag section to reduce the workspace required for installation and 

limiting its construction right-of-way width to 75 feet at this crossing.   

In order to further minimize impacts on riparian vegetation communities that serve as important 

wildlife habitat and movement corridors for a number of wildlife species, including federally protected 

species such as the proposed listed northern Mexican gartersnake, Sierrita adopted several measures that 

adequately minimize impacts on IRAs and Riparian Movement Areas 6 and 7 based on our 

recommendations to Sierrita’s Procedures provided in the draft EIS (see appendix F).  Sierrita’s 

temporary construction right-of-way widths (see appendix Q) and ATWS requirements (see appendix D) 

are a result of its consultations with the Pima County RFCD, which determined the pipeline burial depth 

at each dry wash crossing and the area needed to stockpile soil excavated from the trench.   

In an effort to reduce the overall impacts on PCRRH, Sierrita would set cut woody vegetation 

along the top of the ephemeral wash banks above the normal high water line to provide stabilization, 

obstruct vehicular traffic, provide cover, and increase wildlife habitat value.  The placement of woody 

vegetation would occur during final cleanup and would be monitored as part of Sierrita’s Post-

Construction Vegetation Monitoring Document (see appendix H).  In addition, Sierrita committed to 

installing fencing across the right-of-way in specific or sensitive locations to adequately minimize 

unauthorized vehicular access and/or livestock grazing to further promote revegetation and restoration.  

Sierrita would maintain the riparian shrub root crowns during clearing and grading activities in PCRRH 

(riparian habitat).  Sierrita committed to an adaptive management strategy to achieve successful 

revegetation based on the performance criteria outlined in the Post-Construction Vegetation Monitoring 

Document.  After the second growing season, if an area is not satisfying one or more of the performance 

criteria, Sierrita would meet with the FERC and other appropriate agencies to identify and evaluate 

problem areas to determine the reasoning for the lack of success as discussed in section 4.4.8.2. 

With the appropriate implementation of Sierrita’s Plan, Procedures, Reclamation Plan, Post-

Construction Vegetation Monitoring Document, and Noxious Weed Control Plan, and our additional 

mitigation measures and recommendations, impacts on wildlife movements would be localized and 

temporary to short-term.   

The pipeline would be buried, with the exception of aboveground facilities (see table 2.2.2-1).  Of 

these facilities, MLV 2 (MP 1.2) is within Landscape Movement Corridor 29; MLV 5 (MP 45.6), the 

Sasabe Delivery Meter Station, and MLV 6 (MP 59.1) are within Linkage 91; MLV 5 is also within the 

Baboquivari – Tucacacori – Mexico Linkage Design; and the Sasabe Delivery Meter Station and MLV 6 

are also within Landscape Movement Corridor 19.  Collectively, these aboveground facilities would only 

occupy a total of about 10.2 acres of land (of which 0.7 acre is existing urban developed land).  
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Alternative routes around these facilities are available to wildlife traversing the area and, therefore, we do 

not anticipate significant barriers to wildlife movement as a result of the Project. 

4.5.4 Big Game 

The AGFD regulates hunting of 10 big game species in Arizona.  The Project is within AGFD’s 

Region V – Tucson, Game Management Units (GMUs) 36A, 36C, and 38M; however, the short sections 

of the Project area that cross GMUs 36A and 38M are primarily residential areas southwest of Tucson 

that would likely have less hunting activity than other GMUs.  The first 7.5 miles of the Project is within 

GMU 38M from MP 0.0 to the intersection of Highway 86 and South Sandario Road.  The Project then 

crosses approximately 4.3 miles of the northwest section of GMU 36A from the junction of Highway 86 

and South Sandario Road to Highway 286.  The remainder of the Project is within GMU 36C from where 

the Project first crosses Highway 286 south to the U.S.-Mexico border.  The BANWR is within GMUs 

36A and 36C; hunters are known to use the roads within the BANWR to access hunting and camp sites on 

and off the refuge.  Of the big game species found in the Project area, only four can be hunted in these 

GMUs: mule deer, Coues’ white-tailed deer (Odocoileus virginianus subsp. couesi), javelina (Pecari 

tajacu), and mountain lion, as listed in table 4.5.4-1 (AGFD, 2012a, 2012b, 2012c).   

TABLE 4.5.4-1 
 

Big Game Habitat Crossed by the Sierrita Pipeline Project 

Game 
Management Unit Big Game Species Hunting Season a Primary Habitat Associations 

36A Mule Deer October-November, January Foothills and lower hills; deeper ravines and 
canyons in the center of the GMU 

Coues’ White-Tailed 
Deer 

October-January Rugged and steep slopes of mountain ranges, 
ocotillo thickets in the flats 

 Javelina January, February Mountains, rolling hills, washes, and flats, near 
permanent water sources 

 Mountain Lion All year Follow distribution of deer 

36C Mule Deer August-January Mesquite-lined washes and livestock tanks 

Coues’ White-Tailed 
Deer 

August-January South facing sunlit slopes in the morning and cool 
north facing slopes in afternoon, ocotillo thickets 

Javelina August-November,  
January-March 

Canyons of the Baboquivari Range, mesquite-
dominated flats 

 Mountain Lion All year Follow distribution of deer 

38M Mule Deer Late December-January 
(archery only) 

Foothills, canyons, and washes; mostly found in 
the undeveloped parts of Tucson Mountain Park 

 Javelina January (archery only) Mountains, rolling hills, washes, and flats, near 
permanent water sources; mostly found in the 
undeveloped parts of Tucson Mountain Park 

 Mountain Lion August-May (archery only) Follow distribution of deer 

____________________ 
a Dates for hunting seasons are approximate.   

Sources: AGFD, 2012a, 2012b, 2012c 

 

The AGFD reports a fair population of mule deer in GMU 36A that are found in the foothills, 

lower hills, deeper ravines, and canyons in the central portion of the unit.  In GMU 36C, mule deer are 

generally found on flats near mesquite-lined washes and near livestock tanks (AGFD, 2012a, 2012b).  

Mule deer rely heavily upon xeroriparian washes as movement corridors during May and June, 

particularly in the lower half of GMU 36C.  Mule deer prefer to browse on jojoba, buck brush, and 

mountain mahogany.  Table 4.5.4-2 lists important mule deer forage in the Project area.  
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 TABLE 4.5.4-2 
 

Important Mule Deer Forage in the Project Area 

Group 1 (Especially Important) 

Abert’s buckwheat Eriogonum abertianum 

Buckwheat Eriogonum sp. 

Catclaw acacia Acacia greggii 

Fairyduster Calliandra eriophylla 

Jojoba Simmondsia chinensis 

Mesquite mistletoe Phoradendron californicum 

Prairie clover Dale asp. 

Spiny hackberry Celtis ehrenbergiana 

Tahitian kidneywood Eysenhardtia orthocarpa 

Group 2 (Less Important or Important During Limited Periods) 

Blue paloverde Parkinsonia florida 

California barrel cactus Ferocactus cylindraceus 

Candy barrel cactus Ferocactus wislizeni 

Catclaw mimosa Mimosa aculeaticarpa 

Desert ironwood Olneya tesota 

Desert zinnia Zinnia acerosa 

Fleabane Erigeron sp. 

Lacy tansyaster Macaeranthera pinnatifida 

Littleleaf ratany Krameria erecta 

Ocotillo Fouquieria spendens 

Prairie acacia Acacia angustissima var. suffrutescens 

Slender janusia Janusia gracilis 

Tansy aster Machaeranthera sp. 

Thurber’s desert honeysuckle Anisacanthus thurberi 

Velvet mesquite Prosopis velutina 

Velvetpod mimosa Mimosa dysocarpa 

Whitethorn acacia Acacia constricta 

 

The Coues’ white-tailed deer is commonly found in oak woodlands and chaparral-covered 

hillsides with oaks and pines; in southern Arizona they appear to prefer higher elevations than mule deer.  

The AGFD reports a good population of white-tailed deer in GMU 36A, with deer found in all mountain 

ranges in the unit, generally on the more rugged and steep slopes.  Both mule deer and Coues’ white-

tailed deer were observed during Sierrita’s 2012 field surveys in the Project area, and the Coues’ white-

tailed deer is also listed as an Arizona SGCN (see section 4.7.2). 

The AGFD reports that both GMU 36A and 36C maintain a good population of javelina, although 

current populations are recovering from past drought conditions.  Javelina are generally found in the 

mountains, rolling hills, and washes, canyons, and mesquite-dominated flats near permanent water 

sources.   

Mountain lions are present throughout the State of Arizona except where there is heavy 

development or in the extremely arid southwest.  An individual was observed in the Project area during 

Sierrita’s 2012 field surveys.  Distribution is similar to the distribution of mule and Coues’ white-tailed 

deer, their major prey species.   

Construction impacts on big game species would include potential injury or mortality from 

vehicle/machinery collisions and falling into the open trench, an incremental increase in habitat 
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fragmentation, loss of potential forage within the area of disturbance, and creation of barriers to 

movement of terrestrial animals.  However, Project-related loss or change in habitat/forage would 

represent only a small percent of the overall available habitat within the broader Project area.  Herbaceous 

forage species would be expected to recolonize quickly.  In most instances, suitable habitat adjacent to the 

disturbed areas would be available for wildlife species until grasses and woody vegetation are 

reestablished in disturbed areas. 

Indirect impacts on big game species could include those caused by increased human activity, 

augmented noise levels, dispersal of noxious and invasive weeds, and dust effects from unpaved road 

traffic.  Mule and Coues’ white-tailed deer would likely decrease their use of an area within at least 200 

yards of surface disturbance activities (Ward et al., 1980).  White-tailed deer have been observed to 

increase their daily movement when human disturbance is present and females would move to areas 

where human disturbance is lower (Kilgo et al., 1998).  Human activity has also been shown to cause 

shifts in mule deer feeding, which typically occurs at dawn and dusk, to night time feeding (AGFD, 

2012d).  This displacement would be short-term and animals would likely return to the disturbed area 

after construction and restoration efforts are complete.   

Deer could use the newly established right-of-way for travel and foraging following construction.  

Deer are an edge species and adapt well to transitional areas (DeNicola et al., 2000).  Mule deer prefer 

early successional habitat with forbs, grasses, and shrubs.  These types of habitat are produced out of 

some kind of disturbance or fire.  Although mule deer also rely on late successional habitats (e.g., forest, 

dense shrub) for cover, these habitats provide little foraging habitat (Mule Deer Working Group, 2003).  

A pipeline right-of-way provides an opportunity for developing high-quality feeding areas for deer, 

especially if noxious weeds are controlled and native forage is seeded.  This may be of concern where the 

right-of-way parallels Highway 286, as new plant growth could attract deer and other wildlife, potentially 

increasing wildlife-vehicle collisions and wildlife mortality.  Sierrita would seed disturbed areas with 

native vegetation as described in the Reclamation Plan (see appendix G) and would control noxious 

weeds on the right-of-way.  In addition, Sierrita would allow land-managing agencies and landowners to 

practice fire management across the right-of-way to enhance wildlife habitat and restore native vegetation 

communities.   

Construction of the Project may coincide with mule and Coues’ white-tailed deer fawning times, 

which generally occur in mid-summer (June to August) or during fall rut.  Deer would most likely avoid 

active construction areas and may be adversely affected in one or more ways, including: increased energy 

expense due to escape from disturbances, use of suboptimal habitats that do not provide adequate 

functions (food, shelter, escape cover), and use of habitats that increase the risk of predation.  The 

expected consequences of these responses would be a potential decrease in fawning success or 

disturbance to fall rutting, which could affect reproductive success.  However, fawning areas for these 

species are expected to occur at higher elevations outside of the Project area, and studies have indicated 

that human disturbance at peak rutting periods does not affect the reproduction of Coues’ white-tailed 

deer (Bristow, 1997).   

Research indicates that removal of 50 to 70 percent total brush cover does not impact javelina 

distribution; however, it is necessary to retain dense brush and connecting corridors along drainages.  

Habitat destruction has been shown to cause localized declines of javelina.  Additionally, as prickly pear 

cacti are the main food source for javelina and competition with livestock exists for this food source in the 

Project area, removal of these species along the right-of-way would reduce the availability of their 

foraging habitat.  Javelina have poor eyesight and hearing and can become habituated to human presence, 

especially if intentionally or unintentionally fed (e.g., garbage, pet food, wildlife feeders, fruit trees).  If 

javelina become habituated to humans, they can become a nuisance and even dangerous (Taylor and 

Synatzske, 2008). 
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Mountain lions generally prefer mountainous terrain, dense vegetation, caves, and rocky crevices 

for shelter and cover, and typically avoid open areas; however, distribution of mountain lions closely 

follows that of their major prey species, deer, so it is possible that mountain lions are found in the Project 

area.  Dense riparian vegetation along waterbodies, including dry washes, are utilized by mountain lions 

for cover to travel across open areas, thus it would be important to maintain these habitats in the right-of-

way to avoid fragmentation of this biological corridor (AGFD, 2007d).  As previously discussed, any 

displacement of Coues’ white-tailed, mule deer, or javelina would be temporary and, therefore, would 

have temporary impacts on prey availability to mountain lions.  On the contrary, creation of early 

successional vegetation along the right-of-way and improving foraging habitat for deer may temporarily 

increase prey availability for mountain lions along the right-of-way.   

Section 4.5.2 includes a description of the mitigation measures and restoration procedures that 

Sierrita proposes to mitigate for potential impacts on wildlife species.  Construction of permanent 

aboveground facilities would result in the permanent loss of habitat for big game (see table 4.4.8-1).  This 

loss of habitat constitutes a very small percentage of available habitat on a regional basis and is not likely 

to significantly affect big game populations in the Project area. 

4.5.5 Predators, Furbearers, Game Birds, and Small Game Species  

Table 4.5.5-1 lists the several predators, furbearers, game birds, and small game species whose 

habitats would be crossed by the Project. 

TABLE 4.5.5-1 
 

Hunting Seasons for Predator, Furbearer, and Small Game Habitat Crossed by the Sierrita Pipeline Project 

Game Species Type Game Species Hunting Season a 

Predator/Furbearer Bobcat August 1-March 31 

Predator Coyote July-June 

Predator Fox August 1-March 31 

Predator Skunk All year 

Furbearers Badgers, raccoons, ringtails August 1-March 31 

Small Game Cottontail July-June 

Small Game Doves September, December 

Small Game Quail October-February 

Other Mammals Hares (Jackrabbits) July-June 

____________________ 
a Dates for hunting seasons are approximate. 

Sources: AGFD, 2012a, 2012b, 2012c, 2012e 

 

Because no perennial or intermittent waterbodies or wetlands are found within the Project area 

that would support waterfowl, hunting of waterfowl is not addressed; however, it is possible that 

waterfowl species identified in table 4.5.1-1 pass through the Project area in route to foraging or nesting 

sites.   

As noted in comments on the draft EIS, smaller game typically have smaller home ranges and 

movement areas than larger species, such as deer or javelina.  As a result, the Project could impact entire 

home ranges for groups like small mammals or reptiles, resulting in a relatively more significant impact 

on movements by these smaller species.  While vegetation removal would make less accessible locations 

more accessible, potentially exposing smaller species to predators, the impact would be short to long term 

until initial vegetation has been re-established.  Project-related habitat loss and fragmentation would 

impact these species more than large game species.  
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Important game bird species within the Project area are Gambel’s and scaled quail, quail, and 

mourning and white-wing.  Additionally, the Altar Valley provides habitat for antelope hares, which have 

a limited range in Arizona, and are a SGCN as well as a species gaining popularity with small game 

hunters.  The AGFD hosts an annual camp in the valley to introduce new hunters to the sport.   

The Project’s potential impacts on predators, fur-bearers, and small game species would be 

similar to those discussed above in section 4.5.2 for general wildlife species.  Species would be subject to 

the incremental loss of habitat and increased habitat fragmentation until restoration has been completed 

and native vegetation is reestablished.  Direct impacts on small game species could include nest or burrow 

abandonment, loss of eggs or young, or death.  Indirect impacts could include the temporary displacement 

of small game from the disturbance areas as a result of increased noise and human presence.  These 

impacts would be short term and it is anticipated that the animals would return to the Project area 

following construction. 

4.5.6 Game Harvesting 

Construction of the Project would cause short-term, localized impacts on hunter success rates 

within the Project area.  If construction in an area coincides with hunting seasons (which vary in the 

Project area depending on species), hunter utilization and success in the immediate vicinity would 

probably be adversely affected for the duration of construction.  Big and smaller game likely would be 

displaced from habitats adjacent to construction-related disturbance.  In general, game would be expected 

to return to habitats from which they have vacated after construction and restoration efforts are 

completed.   

The BANWR is within GMUs 36A and 36C, and hunters are known to use the roads within the 

BANWR to access hunting and camp sites on and off the refuge.  We received comments on the draft EIS 

noting that livestock tanks are used by waterfowl, which are regularly hunted at these locations during the 

appropriate seasons.  Construction activities may impact the hunters’ experience and success in these 

areas by temporarily restricting access to hunting and camp sites and temporarily affecting the spatial 

distribution of game species.  However, due to the limited duration of construction activities, and limited 

extent of the Project area relative to the GMU boundaries, impacts are expected to be short term and 

minor.   

Harvest rates could increase after construction by hunters using a new pipeline right-of-way to 

access remote or previously inaccessible areas.  In addition, big game species that use a cleared right-of-

way could be more likely harvested.  Increased public recreation along cleared rights-of-way in the 

hunting season, especially near crossings of existing access points, has been documented elsewhere 

(Crabtree, 1984).  Increased public access as a result of the newly cleared pipeline right-of-way could 

increase poaching of game animals and non-game wildlife.  This impact would be greater on smaller 

game species because, as noted in section 4.5.5, they typically have smaller home ranges and movement 

areas than larger species and could experience greater impacts as a result of habitat loss and 

fragmentation.  As discussed in sections 4.4.8.2 and 4.9.2, Sierrita would adopt right-of-way restoration 

methods to reduce fragmentation and deter post-construction use of the right-of-way by authorized and 

unauthorized users.   

4.5.7 Raptors and Other Migratory Birds 

The MBTA prohibits the taking, killing, possession, transportation, and importation of migratory 

birds, their eggs, parts, and nests, except when specifically authorized by the U.S. Department of the 

Interior.  Executive Order 13186 directs departments and agencies to take certain actions to further 

implement the MBTA.  The executive order, among other things, directs federal agencies to identify 
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where unintentional takes reasonably attributable to agency actions have, or are likely to have, a 

measureable negative effect to migratory bird populations, focusing first on species of concern, priority 

habitats, and key risk factors.  With respect to those actions so identified, the agency shall develop and 

use principles, standards, and practices that lessen the amount of unintentional take, developing any such 

conservation efforts in cooperation with the FWS.   

The BGEPA prohibits knowingly taking, or taking with wanton disregard for the consequences of 

an activity, any bald (Haliaeetus leucocephalus) or golden eagle (Aquila chrysaetos) or their body parts, 

nests, chicks or eggs, which includes collection, molestation, disturbance, or killing.  The BGEPA 

protections include provisions not included in the MBTA such as the protection of unoccupied nests and 

the definition of take that includes the prohibition of disturbing eagles.  

Suitable foraging habitat for the golden eagle is within and adjacent to the Project area, and two 

golden eagles were observed on Highway 286 north of Arivaca Road during field surveys.  Breeding 

habitat for the golden eagle is within 10 miles of the Project area with slopes greater than 50 degrees, 

which include the Baboquivari and Coyote Mountains to the west and the Tucson Mountain range to the 

northeast.  Bald eagles are more commonly found north and east of the Project area (AGFD, 2010) and no 

bald eagles were observed during Sierrita’s field surveys.  Temporary disturbances caused by noise from 

construction are not anticipated to cause take of either species as defined by the BGEPA.   

The 1988 amendment to the Fish and Wildlife Conservation Act mandates that the FWS “identify 

species, subspecies, and populations of all migratory nongame birds that, without additional conservation 

actions, are likely to become candidates for listing under the Endangered Species Act of 1973.”  As a 

result of this mandate, the FWS created the Birds of Conservation Concern list (FWS, 2008a).  The goal 

of the Birds of Conservation Concern list is to prevent or remove the need for additional ESA bird listings 

by implementing proactive management and conservation actions and coordinating consultations in 

accordance with Executive Order 13186.  Tables 4.5.1-1 and 4.5.7-1 lists the migratory bird species that 

were observed during Sierrita’s 2012 and 2013 field surveys or have the potential to occur in the Project 

area based on range and habitat preferences, and identifies which of these species are on the Birds of 

Conservation Concern list.  The survey was conducted along the entire pipeline route and identified 107 

migratory bird species (see table 4.5.7-1) and 154 nests, including 35 raptor nests (see table 4.5.7-2). 

Migratory raptor species in the Project area are generally considered sensitive and in need of 

specialized protective measures.  As such, the FERC typically requires applicants to identify the location 

of raptor nests and commit to species-specific seasonal and/or spatial restrictions in order to appropriately 

minimize and avoid impacts on nesting raptors.  Sierrita collected raptor nest information during field 

reconnaissance surveys conducted between March and May 2012, July and November 2012, and 

February and April 2013.  A summary of documented raptor nests is provided in table 4.5.7-2.  Species-

specific surveys for cactus ferruginous pygmy-owl were also conducted and the results are discussed in 

section 4.7.1.8. 

Sierrita conducted a pre-construction raptor nest survey of the Project area in 2013 to identify 

specific areas where construction may affect active nests and where buffer zones may be required.  In 

addition, Sierrita committed to limiting construction vehicle traffic around active raptor nests to one pass 

per crew (e.g., clearing and grading, stringing, welding).  Each pass would require approximately 30 

minutes to 3 hours, depending upon the size of the crew.  Sierrita would coordinate each pass with the 

FWS and would monitor the nest during these activities.  No other vehicular traffic would be allowed 

along the construction right-of-way in these area (i.e., line of sight of construction) until the young have 

fledged, unless approved by the FWS.  
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TABLE 4.5.7-1 
 

Migratory Birds with the Potential to Occur in the Sierrita Pipeline Project Area 

Migratory Bird Species Scientific Name No. Observed Nests b 

Cooper’s hawkb Accipiter cooperii 1 

Botteri’s sparrowa, b Aimophila botterii - 

Rufous-crowned sparrowb Aimophila ruficeps - 

Baird’s sparrowa Ammodramus bairdii - 

Arizona grasshopper sparrowa Ammodramus savannarum ammolegus - 

Western grasshopper sparrowa Ammodramus savannarum perpallidus - 

Black-throated sparrowb Amphispiza bilineata - 

Five-striped sparrowa Amphispiza quinquestriata - 

Sprague’s pipita Anthus spragueii - 

Western burrowing owla Athene cunicularia hypugaea - 

Golden eaglea, b Aquila chrysaetos - 

Black-chinned hummingbirdb Archilochus alexandri - 

Long-eared owlb Asio otus 1 

Verdinb Auriparus flaviceps 25 

Great horned owlb Bubo virginianus 2 

Zone-tailed hawkb Buteo albonotatus - 

Red-tailed hawkb Buteo jamaicensis 9 

Northern gray hawkb Buteo nitidus maximus - 

Ferruginous hawk Buteo regalis - 

Swainson’s hawkb Buteo swainsoni - 

Lark buntinga Calamospiza melanocorys - 

Costa’s hummingbirda, b Calypte costae - 

Cactus wrenb Camphylorhynchus brunneicapillus 62 

Northern beardless-tyrannuleta, b Camptostoma imberbe - 

Crested caracarab Caracara plancus - 

Wilson’s warbler Cardellina pusilla - 

Northern cardinalb Cardinalis cardinalis - 

Pyrrhuloxiab Cardinalis sinuatus - 

Lesser goldfinchb Carduelis psaltria - 

Turkey vultureb Cathartes aura - 

Swainson’s thrush Catharus ustulatus - 

Killdeerb Charadrius vociferous - 

Lark sparrowb Chondestes grammacus - 

Lesser nighthawkb Chordeiles acutipennis - 

Gilded flickera, b Colaptes chrysoides - 

Common ground doveb Columbina passerina - 

Western wood-peweeb Contopus sordidulus - 

Black vultureb Coragyps atratus - 

Common ravenb Corvus corax 2 

Chihuahuan ravenb Corvus cryptoleucus - 

Broad-billed hummingbirdb Cynanthus latirostris - 

Black-bellied whistling duck Dendrocygna autumnalis - 

Horned larkb Eremophila alpestris - 

Prairie falcona, b Falco mexicanus - 

American peregrine falcona Falco peregrinus anatum - 

American kestrelb Falco sparverius - 

Greater roadrunnerb Geococcyx californianus 3 
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TABLE 4.5.7-1 (cont’d) 
 

Migratory Birds with the Potential to Occur in the Sierrita Pipeline Project Area 

Migratory Bird Species Scientific Name No. Observed Nests b 

MacGillivray’s warblerb Geothlypis tolmiei - 

Cactus ferruginous pygmy-owlb Glaucidium brasilianum cactorum 2 

House finchb Haemorhous mexicanus 1 

Yellow-breasted chatb Icteria virens - 

Bullock’s orioleb Icterus bullockii - 

Hooded orioleb Icterus cucullatus - 

Loggerhead shrikea, b Lanius ludovicianus - 

Western screech-owl Megascops kennicottii - 

Gila woodpeckera, b Melanerpes uropygialis 1 

Abert’s towheeb Melozone aberti - 

Canyon towheea, b Melozone fusca - 

Elf owla, b Micrathene whitneyi - 

Northern mockingbirdb Mimus polyglottos - 

Brown-headed cowbirdb Molothrus ater - 

Ash-throated flycatcherb Myiarchus cinerascens - 

Brown-crested flycatcherb Myriarchus tyrannulus - 

Lucy’s warblera, b Oreothlypis luciae - 

Ospreyb Pandion haliaetus - 

Savannah sparrow Passerculus sandwichensis - 

Lazuli buntingb Passerina amoena - 

Blue grosbeakb Passerina caerulea - 

Indigo buntingb Passerina cyanea - 

Varied buntinga, b Passerina versicolor - 

Rufous-winged sparrowa, b Peucaea carpalis - 

Cassin’s sparrowb Peucaea cassinii - 

Common poorwillb Phaelaenoptilus nuttallii - 

Phainopeplaa, b Phainopepla nitens - 

Black-headed grosbeakb Pheucticus melanocephauls - 

Ladder-backed woodpeckerb Picoides scalaris - 

Abert’s towheeb Pipilo aberti - 

Spotted towheeb Pipilo maculatus - 

Western tanagerb Piranga ludoviciana - 

Summer tanagerb Piranga rubra - 

Black-tailed gnatcatcherb Polioptila melanura - 

Desert purple martin Progne subis hesperia - 

Vermillion flycatcherb Pyrocephalus rubinus - 

Great-tailed grackleb Quiscalus mexicanus - 

Black phoebeb Sayomis nigricans - 

Say’s phoebeb Sayornis saya - 

Black-throated gray warblera, b Setophaga nigrescens - 

Hermit warblerb Setophaga occidentalis - 

Yellow warblera, b Setophaga petechial sonorana - 

Black-chinned sparrowa, b Spizella atrogularis - 

Brewer’s sparrowb Spizella breweri - 

Eastern meadowlarkb Sturnella magna - 

Western meadowlarkb Sturnella neglecta - 

Violet-green swallowb Tachycineta thalassina - 

Bewick’s wrenb Thryomanes bewickii - 

Bendire’s thrashera, b Toxostoma bendirei - 
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TABLE 4.5.7-1 (cont’d) 
 

Migratory Birds with the Potential to Occur in the Sierrita Pipeline Project Area 

Migratory Bird Species Scientific Name No. Observed Nests b 

Crissal thrasherb Toxostoma crissale - 

Curve-billed thrasherb Toxostoma curvirostre 10 

Thick-billed kingbird Tyrannus crassirostris - 

Western kingbirdb Tryannus verticalis - 

American robinb Turdus migratorius - 

Cassin’s kingbirdb Tyrannus vociferans - 

Barn owlb Tyto alba - 

Arizona Bell’s vireoa, b Vireo bellii arizonae - 

Warbling vireob Vireo gilvus - 

White-winged doveb Zenaida asiatica - 

Mourning doveb Zenaida macroura - 

White-crowned sparrowb Zonotrichia leucophrys - 

Unidentified raptor/raven nest Unspecified 19 

Medium-sized bird nest Unspecified 5 

Small-sized bird nest Unspecified 9 

Unknown nests Unspecified 2 

____________________ 
a Identified by the FWS as Bird of Conservation Concern (FWS, 2008a) for Bird Conservation Region (BCR) 33 

(Sonoran and Mojave Deserts – U.S. portion only) and/or BCR 34 (Sierra Madre Occidental – U.S. portion only). 
b Individual observed by Sierrita during the 2012 and 2013 field surveys. 

 

  



 

 4-109 Wildlife 

 

TABLE 4.5.7-2 
 

Raptor Nests Identified Within the Sierrita Pipeline Project Area 

Raptor Species No. Observed Active Nests a 

Cooper’s hawk (Accipiter cooperii) 1 

Long-eared owl (Asio otus) 1 

Great horned owl (Bubo virginianus) 2 

Red-tailed hawk (Buteo jamaicensis) 9 

Swainson’s hawk (Buteo swainsoni) 1 

Cactus ferruginous pygmy-owl (Glaucidium brasilianum cactorum) 2 

Unidentified raptor nests 19 

____________________ 
a No inactive nests were observed. 

 

 

Sierrita incidentally collected migratory bird information during resource surveys conducted 

between February and September 2012.  Nearly all bird species that potentially occur in the Project area 

(see table 4.5.1-1) are migratory birds with a few exceptions, which include resident quail species 

(Gambel’s, Montezuma, scaled, and masked bobwhite quail) and introduced species (Eurasian collared 

dove, house sparrow [Passer domesticus], and European starling [Sturnus vulgaris]).   

Sierrita’s construction schedule would overlap with the nesting season for many migratory bird 

species in the Project area (generally between February and August).  Thus, construction could cause 

direct and indirect impacts on migratory birds.  Indirect impacts could be associated with increased 

human presence and noise from construction activity that are close enough to disturb actively nesting 

birds.  We do not believe that such impacts would be significant for non-nesting birds, as these 

individuals would temporarily relocate to avoid construction activities.  However, construction activity 

near active nests during incubation or brood rearing could result in nest abandonment; overheating, 

chilling, or desiccation of unattended eggs or young causing nestling mortality; premature fledging; 

and/or ejection of eggs or young from the nest. 

Sierrita met with the FWS early in 2012 to discuss potential migratory bird habitat in the Project 

area and develop mitigation measures to avoid or adequately minimize impacts on migratory birds.  Bird 

species found in the Project area include ground-, shrub- and tree-nesting birds.  Sierrita committed to 

implementing the following mitigation measures to protect migratory bird species:  

 Conduct pre-construction surveys to document local occurrences of nesting birds, 

including raptors, unless construction would take place outside of the nesting periods.  

The objectives of these surveys would be to: 

o anticipate protected resources at Project-critical times and locations; 

o determine sensitive or protected nesting behaviors; and 

o devise deterrence measures or pre-emptive mitigations. 

 Perform clearing, grubbing, and other site preparation activities in advance of nest 

initiation, if feasible, to deter certain species from establishing nests that would then 

require avoidance (most suitable for ground-nesting birds). 

 When migratory bird habitat cannot be avoided during the nesting season (early April 

through September), a qualified biologist assigned to each survey spread would conduct 
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an active nest survey in the area to be cleared.  The biologist would consult with the 

Tucson FWS-AESO to obtain additional guidance on conducting the necessary surveys; 

FWS staff at the Regional Migratory Bird Management Office may provide additional 

input.  The qualified biologist would identify active nests and the associated species 

located within clearing areas using a global positioning system (GPS).  The biologist 

would monitor nests within the clearing area and the associated birds’ behavior, and 

would promptly notify and consult FWS staff in cases where nesting migratory birds are 

located.  The surveys and the FWS consultation would be completed at least 5 days prior 

to arrival of construction equipment.  

 If an active nest is encountered during pre-construction surveys, Sierrita would 

coordinate with the FWS to determine appropriate spatial buffers based on species 

ecology and relative sensitivity to disturbance activities (e.g., clearing, grading, ditching).  

Sierrita would coordinate with the FWS to maintain a pass through around the buffer 

(should the buffer extend only partially across the construction right-of-way) for 

equipment and vehicles in the immediate area.   

 Cases may arise where a decision is made jointly by Sierrita in coordination with the 

FWS that eggs and/or young birds should be removed from an active nest.  Should eggs 

and/or young birds be removed from an active nest, Sierrita would obtain authorization 

from the FWS for such an activity.  In these cases, Sierrita would coordinate with local 

licensed bird rehabilitation facilities to facilitate such a removal.  If such a decision is 

made, Sierrita would only use bird rehabilitation facilities that have all appropriate state 

and FWS required permits.   

 The EI would defer work activities within a buffer zone of an active nest until the young 

have fledged.  Exceptions to this restriction would be to allow for motor vehicle traffic, 

etc. on previously existing public or private roads where this activity does not generate 

noise levels or disturbance such that it could result in a take. 

In addition to these measures, as suggested by the FWS, Sierrita would implement best 

management practices to reduce the impacts of lighting and noise on raptors and listed species, including 

the use of appropriate mufflers or baffles on generators to attenuate noise from construction equipment, 

and limiting nighttime construction activities that would require lighting, with the exception of the 24-

hour continuous HDD of the CAP Canal. 

In accordance with FWS Region 2 policy, prior to construction, Sierrita would remove inactive 

raptor nests that are within the construction right-of-way to prevent nesting of species.  Sierrita would 

place cones at inactive nests within 0.5 mile of the Project area as a nesting deterrent, as approved by the 

landowner or land-managing agency.  The deterrent cones would be removed from the inactive nests after 

construction activities are complete to allow use of the nest the following year. 

We note that Executive Order 13186 requires federal agencies to avoid or minimize negative 

impacts on migratory bird populations.  The executive order also requires federal agencies to identify 

where unintentional “take” is likely to have a measurable negative effect to migratory bird populations.  

Effects to non-special status bird species (which do not have significantly reduced populations) would not 

result in long-term or significant population-level effect, given the stability of local populations and the 

abundance of available habitat outside the proposed right-of-way and the linear nature of the Project over 

a large geographic range.  While the Project would not result in population-level impacts on migratory 

bird species, it is acknowledged that pipeline construction during the migratory bird breeding season 

could impact individual birds and/or nests, and have a greater impact on Birds of Conservation Concern 
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due to their limited populations in the area.  However, with the implementation of the mitigation measures 

outlined above, impacts on migratory birds, including raptors, are expected to be minimal.   

4.5.8 Operation Impacts 

Operation of the pipeline and aboveground pipeline facilities would have minimal impact on total 

available wildlife habitat.  The pipeline right-of-way would be restored following construction.  Sierrita 

does not anticipate nor currently plan to mow or clear the permanent right-of-way.  None of the areas 

proposed for aboveground facilities are known to harbor critical habitat for federally listed species or 

Arizona WSC and SGCN.  These impacts would not be significant as the habitat affected represents a 

very small percentage of total available wildlife habitat in the surrounding Project area.  However, 

construction of the aboveground facilities would constitute a cumulative impact on the affected habitats 

(see discussion in section 4.4.9). 

4.6 FISHERIES AND AQUATIC RESOURCES 

There are no perennial or intermittent waterbodies or wetlands within the Project area that support 

fisheries resources.  The Project would cross several ephemeral washes that are anticipated to be dry 

during construction.  The ephemeral washes in the Project area generally flow into the Brawley/Altar 

Wash.  However, the limited amount of time water is typically present in these washes precludes the 

establishment of a sustainable fishery or aquatic habitat.  

Livestock tanks provide habitat for some aquatic-dependent species, including the Chiricahua 

leopard frog (see section 4.7.1.3) and the northern Mexican gartersnake (see section 4.7.1.6).  Because 

there are no other perennial or intermittent water sources in the Project area (with the exception of CAP 

Canal), livestock tanks are vital sources of drinking water for numerous wildlife species.  Project impacts 

on livestock, including wildlife possibly using livestock tanks, are discussed in sections 4.5.2 and 4.8.1.1.  

Based on Sierrita’s implementation of the mitigation measures outlined above, and the limited 

duration of the construction activities, construction and operation of the Project in expected to have an 

insignificant impact on the limited fisheries and aquatic resources found in the vicinity of the Project area. 

4.7 THREATENED, ENDANGERED, AND OTHER SPECIAL STATUS SPECIES 

Special status species are those species for which state or federal agencies afford an additional 

level of protection by law, regulation, or policy.  Included in this category are species federally listed as 

endangered or threatened, are proposed or considered as candidates for such listing by the FWS, or are 

species of concern; and those species that are designated as an Arizona state-sensitive species, including 

Arizona WSC and Tier 1A and Tier 1B SGCN (see section 4.7.2).  

In accordance with section 7 of the ESA, the FERC, as the lead federal agency for the Project, 

and in coordination with the FWS, must ensure that any action authorized, funded, or carried out by the 

agency does not jeopardize the continued existence of a federally listed threatened or endangered species 

or result in the adverse modification of the designated critical habitat of a federally listed species.  The 

FERC also must prepare a BA for actions involving major construction activities with the potential to 

affect listed species or designated critical habitat.  The FERC must submit its BA to the FWS and, if it is 

determined that the action is likely to adversely affect a listed species, the FERC must submit a request 

for formal consultation to comply with section 7 of the ESA.  The FWS would then issue a Biological 

Opinion as to whether or not the federal action would likely jeopardize the continued existence of a listed 

species or result in the destruction or adverse modification of designated critical habitat.   
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Other Special Status Species 

We determined that the Project may affect federally listed species and their designated critical 

habitats.  Therefore, to comply with section 7 of the ESA, we requested that the FWS consider the draft 

EIS as our official BA for the Project.  This final EIS includes the information contained in our draft BA 

and has been updated as appropriate with additional information provided by Sierrita in response to FWS 

comments and our recommendations in the draft EIS.  The analysis in this final EIS would also be used 

by other federal agencies, including the COE and BANWR, as applicable, to fulfill their permitting 

requirements and section 7 obligations.   

In order to facilitate section 7 requirements for proposed  or candidate species or critical habitat in 

the event that these species become listed or the critical habitat becomes designated before or during 

Project activity, potential impacts of the Project have been evaluated and mitigation measures are 

proposed as part of this EIS. 

4.7.1 Federally Listed Threatened, Endangered, Proposed, Candidate, and Species of Concern 

and Critical Habitat 

Sierrita, as the non-federal representative to the FERC, conducted informal consultation with 

FWS-AESO.  In addition, Sierrita consulted with the AGFD possessing expertise regarding sensitive 

species and reviewed threatened and endangered species-related database information. 

Federally listed species that may be affected are presented in table 4.7.1-1 and discussed 

individually in sections 4.7.1.1 through 4.7.1.5.  Species in table 4.7.1-1 that are identified as not being 

impacted by the Project (i.e., No Effect) have been eliminated from further consideration and are not 

addressed further in this EIS. 

While Sierrita coordinated a proactive effort with numerous agencies and stakeholders to route, 

construct, and maintain the pipeline and associated features in a fashion that would minimize impacts on 

ESA-listed species and designated critical habitats, adverse effects on federally listed species and critical 

habitats may still occur.  As discussed in more detail below, we determined that the Project may affect, 

but is not likely to adversely affect four threatened or endangered species (jaguar, lesser long-nosed bat, 

Chiricahua leopard frog, and masked bobwhite quail) and jaguar critical habitat5, and is likely to adversely 

affect one endangered species (Pima pineapple cactus).  Also, although the Project would not cross 

Chiricahua leopard frog critical habitat, it may indirectly affect the designated critical habitat.  As 

discussed in more detail below, the Project may affect, but is not likely to adversely affect Chiricahua 

leopard frog critical habitat. 

Although proposed, candidate, and species of concern and critical habitat do not receive federal 

protection through the ESA, the FERC considered the potential effects on certain proposed, candidate, 

and species of concern and proposed critical habitat in the EIS so that section 7 consultation could be 

facilitated in the event one or more of these species become listed before or during Project construction.  

Federal candidate, proposed, and species of concern and proposed critical habitat that may be affected are 

presented in table 4.7.1-1 and are discussed individually in sections 4.7.1.6 through 4.7.1.8 of this EIS.   

                                                      
5  On October 30, 2013, we provided the FWS our BA for the Project within the draft EIS.  At that time, we 

entered into conference for proposed jaguar critical habitat.  However, on March 5, 2014, the FWS published a 

final rule establishing critical habitat for the jaguar.  The final rule takes effect on April 4, 2014.  If the Project is 

approved, construction would take place within designated critical habitat after the effective date of the rule.  

Therefore, on March 5, 2014, we informed the FWS that we have updated our determination of effect for jaguar 

critical habitat to may affect, but is not likely to adversely affect.  We are seeking the FWS’ concurrence with this 

determination as a part of our section 7 consultation for the Project. 
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TABLE 4.7.1-1 
 

Federal Threatened, Endangered, Proposed, Candidate, and Species of Concern Identified for the Sierrita Pipeline Project 

Species FWS Statusa State Statusb Habitat Comments 

MAMMALS 

Jaguar (Panthera onca) E WSC, SGCN 
(Tier 1A) 

Sonoran Desertscrub through subalpine conifer forest.  
Critical habitat designated for 764,207 acres in Cochise, 
Pima, and Santa Cruz Counties, Arizona, and Hidalgo 
County, New Mexico. 

 

Species:  May Affect, Not Likely to Adversely Affect.  Jaguars 
are known to occur in the Project area (Johnson et al., 2009).  
There is the potential that construction activities could indirectly 
impact these species through noise disturbance, use of lighting, 
and by modification to suitable habitat, which could alter their 
behavior and movement through this corridor, and temporarily 
reduce prey availability.  See section 4.7.1.1. 

 

Critical Habitat: May Affect, Not Likely to Adversely Affect.  
Jaguars cross through the Project area to access habitat in the 
Baboquivari/Coyote/Quinlan Mountains, BANWR, and south to 
Mexico (Arizona Wildlife Linkages Workgroup, 2006; AGFD, 
2012i).  The Project would impact 99 acres of critical habitat, 
which could impact the behavior and movement of jaguar through 
this corridor.  See section 4.7.1.1. 

Ocelot (Leopardus pardalis) E WSC, SGCN 
(Tier 1A) 

Found in Desertscrub habitat in Arizona, typically 
associated with areas with dense cover. 

 

No Effect.  The ocelot is at the northern extent of its range in the 
Project area (AGFD, 2004f).  Although there have been recent 
confirmed sightings of ocelot in nearby counties, the Project area 
does not contain suitable dense thornscrub or riparian habitat to 
support this species.  

Sonoran pronghorn (Antilocarpa 
americana sonoriensis) 

E WSC, SGCN 
(Tier 1A) 

Broad mountain alluvial valleys with creosote-bursage 
and paloverde-mixed cacti associations; jumping cholla 
major portion of diet.  Bajadas are used as fawning areas 
and sandy dune areas provide seasonal food source. 

No Effect.  Although suitable habitat exists in the Project area to 
support this species, it is outside of its known range (AGFD, 
2002f). 

Lesser long-nosed bat 
(Letonycteris curasoae 
yerbabuenae) 

E WSC, SGCN 
(Tier 1A) 

Desertscrub habitat between 1,600 and 11,500 feet with 
agave and columnar cacti.  Day roosts located in caves 
and abandoned tunnels; forages at night on nectar, 
pollen, and fruit of agaves and columnar cacti.  Present 
in Arizona from April to September. 

May Affect, Not Likely to Adversely Affect.  This species likely 
uses the Project area for foraging habitat and, therefore, the 
Project may affect this species through reducing quality and/or 
availability of foraging habitat and key species (FWS, 1995a; 
Pima County, 2012c).  See section 4.7.1.2. 
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TABLE 4.7.1-1 (cont’d) 
 

Federal Threatened, Endangered, Proposed, Candidate, and Species of Concern Identified for the Sierrita Pipeline Project 

Species FWS Statusa State Statusb Habitat Comments 

HERPTOFAUNA 

Chiricahua leopard frog (Lithobates 
chiricahuensis) 

T WSC, SGCN 
(Tier 1A) 

Restricted to springs, livestock tanks, and streams in 
upper portion of watersheds that are free from nonnative 
predators or where marginal habitat for nonnative 
predators exists.  Critical habitat designated for 10,346 
acres, including Pima County. 

Species: May Affect, Not Likely to Adversely Affect.  Species 
known to occur in livestock tanks in the vicinity of the Project area 
(FWS, 2012d) and could disperse through the Project area during 
summer monsoon period.  Although critical habitat and livestock 
tanks would not be directly impacted, the Project could have 
indirect impacts.  See section 4.7.1.3. 

 

Critical Habitat: May Affect, Not Likely to Adversely Affect.  
Although the Project does not cross Chiricahua leopard frog 
designated critical habitat, it is within 2.5 miles of critical habitat, 
and erosion resulting from construction activities could have 
indirect impacts on designated critical habitat.  See section 
4.7.1.3. 

Northern Mexican gartersnake 
(Thamnophis eques megalops) 

P WSC, SGCN 
(Tier 1A) 

Cienegas, livestock tanks, large-river riparian woodlands 
and forests, streamside gallery forests.  Presences 
associated with prey abundance (leopard frogs and 
native fish). 

Species: Not Likely to Jeopardize; May Affect, Not Likely to 
Adversely Affect.  Occurrences of northern Mexican gartersnake 
overlap with primary prey species, including the Chiricahua 
leopard frog (AGFD, 2001b; Pima County, 2012c).  This species 
found in Arivaca Cienega (approximately 15 miles east of Project 
area) and could exist in the Altar Valley; gartersnakes could 
disperse through the Project area during summer monsoon 
period.  Potential habitat (i.e., livestock tanks) located in the 
Project area could support this species.  See section 4.7.1.6.  

 

Critical Habitat: Not Likely to Destroy or Adversely Modify; 
May Affect, Not Likely to Adversely Affect.  Although the 
Project does not cross proposed northern Mexican gartersnake 
designated critical habitat, it is within 70 feet of proposed critical 
habitat, and noise and erosion resulting from construction 
activities could have indirect impacts on proposed critical habitat.  
See section 4.7.1.6. 

Sonoran Desert tortoise (Gopherus 
morafkai) 

C WSC, SGCN 
(Tier 1A) 

Rocky hillsides and bajadas in Sonoran Desertscrub, but 
also encroach into desert grassland, juniper woodland, 
interior chaparral, and pine communities.  Washes and 
valley bottoms may be used as movement corridors. 

May Impact Individuals, but Population Level Effects are 
Unlikely and/or Would Not Contribute to a Trend Towards 
Federal Listing.  This species was observed during Sierrita’s 
2012 surveys and suitable habitat is present in the Project area.  
Project impacts may include reduction of foraging habitat, 
destruction of burrows, and modifications to this species behavior 
and movement.  See section 4.7.1.7. 

Tucson shovel-nosed snake 
(Chionactis occipitalis klauberi) 

C SGCN  
(Tier 1A) 

Soft, sandy soils with sparse gravel in Sonoran 
Desertscrub habitat; creosotebush-mesquite floodplain 
environments. 

May Impact Individuals, but Population Level Effects are 
Unlikely and/or Would Not Contribute to a Trend Towards 
Federal Listing.  Suitable habitat occurs in the northern portion 
of the Project area; however, no known occurrences of this 
species have been recorded since 1979 (Pima County, 2012c). 
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TABLE 4.7.1-1 (cont’d) 
 

Federal Threatened, Endangered, Proposed, Candidate, and Species of Concern Identified for the Sierrita Pipeline Project 

Species FWS Statusa State Statusb Habitat Comments 

Sonoyta mud turtle (Kinosternon 
sonoriense longifemorale) 

C SGCN  
(Tier 1A) 

Ponds and streams; only found in Quitobaquito Springs 
in Organ Pipe Cactus National Monument. 

May Impact Individuals, but Population Level Effects are 
Unlikely and/or Would Not Contribute to a Trend Towards 
Federal Listing.  Suitable water sources for this species do not 
occur in the Project area. 

BIRDS 

Masked bobwhite quail (Colinus 
virginianus ridgewayi) 

E WSC, SGCN 
(Tier 1A) 

Desert grasslands between 1,000 and 4,000 feet with 
diversity of dense native grasses, forbs, and brush; 
closely associated with prairie acacia (Acacia 
angustissima).  Only known populations from 
reintroductions on BANWR. 

May Affect, Not Likely to Adversely Affect.  BANWR 
periodically releases individuals into the vicinity of the Project and 
Project area contains suitable habitat for this species (FWS, 
2003); therefore, the Project could remove potential foraging and 
nesting habitat and noise resulting from construction activities 
could alter this species behavior and movement.  See section 
4.7.1.4. 

California least tern (Sterna 
antillarum browni) 

E SGCN  
(Tier 1A) 

Found in Maricopa, Mohave, and Pima counties at 
elevations below 2,000 feet on open, bare, or sparsely 
vegetated sand, sandbars, gravel pits, or exposed flats 
along shorelines of inland rivers, lakes, reservoirs, or 
drainage systems. 

No Effect.  Project area does not contain habitat preferred by this 
species; rare species in the State of Arizona. 

Southwestern willow flycatcher 
(Empidonax traillii extimus) 

E WSC, SGCN 
(Tier 1A) 

Cottonwood/willow and tamarisk vegetation communities 
along rivers and streams below 8,500 feet elevation.  
Critical habitat designated in Pima County. 

No Effect.  Suitable habitat for this riparian obligate species does 
not occur in the Project area. 

Mexican spotted owl (Strix 
occidentalis lucida) 

T WSC, SGCN 
(Tier 1A) 

Nests in canyons and dense forests with multi-layered 
foliage structure between 4,100 and 9,100 feet elevation.  
Use variety of sites for foraging.  Critical habitat 
designated in Pima County. 

No Effect.  Project area does not contain suitable forested or 
canyon habitat at high elevations for this species. 

Yellow-billed cuckoo (Coccyzus 
americanus)c 

P WSC, SGCN 
(Tier 1A) 

Nesting habitat located in dense, wooded, streamside 
riparian habitats consisting of willow, cottonwood, velvet 
ash, Arizona walnut, mesquite, and tamarisk.  Found 
throughout Arizona below 5,000 feet elevation. 

No Effect.  Project area does not contain suitable riparian habitat 
to support this species.  

Cactus ferruginous pygmy-owl 
(Glaucidium brasilianum cactorum) 

D WSC, SGCN 
(Tier 1B) 

Sonoran Desertscrub, occasionally in riparian drainages 
and woodlands with semidesert grassland communities.  
Prefers to nest in cavities in saguaro cacti, but also found 
in low-density suburban developments. 

May Impact Individuals, but Population Level Effects are 
Unlikely and/or Would Not Contribute to a Trend Towards 
Federal Listing.  This species is known to occur in the Project 
area (Pima County, 2012c).  Sierrita conducted field studies in 
2012 and 2013 to identify nesting sites, and observed two 
individuals about 350 meters outside the Project area during the 
2013 surveys.  See section 4.7.1.8.  

FISH 

Desert pupfish (Cyprindon 
macularius) 

E WSC, SGCN 
(Tier 1A) 

Shallow streams, small streams, and marshes.  Critical 
habitat designated at identified locations in Pima County. 

No Effect.  Project area does not contain suitable habitat; 
identified locations of this species in western Pima County. 

Gila chub (Gila intermedia) E WSC, SGCN 
(Tier 1A) 

Pools, springs, cienegas, and streams.  Critical habitat 
designated at identified locations in Pima County. 

No Effect.  Project area does not contain suitable habitat; known 
locations of species located in eastern Pima County. 
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TABLE 4.7.1-1 (cont’d) 
 

Federal Threatened, Endangered, Proposed, Candidate, and Species of Concern Identified for the Sierrita Pipeline Project 

Species FWS Statusa State Statusb Habitat Comments 

Gila topminnow (Poeciliopsis 
occidentalis occidentalis) 

E WSC, SGCN 
(Tier 1A) 

Small streams, springs, cienegas, and vegetated 
shallows.   

No Effect.  Current known locations of species approximately 30 
miles east of Project area (Santa Cruz River) and Project area 
does not contain suitable habitat. 

INVERTEBRATES 

San Xavier talussnail (Sonorella 
eremita) 

CA SGCN  
(Tier 1A) 

Deep, northwest-facing limestone rockslide.  Restricted 
to 50 x 100-foot area of privately owned land. 

No Effect.  Suitable habitat for this species does not occur in the 
Project area and known location is over 40 miles west of the 
Project area. 

VASCULAR PLANTS 

Pima pineapple cactus 
(Coryphantha scheeri var. 
robustispina) 

E HS Found between 2,300 and 5,000 feet elevation in 
Sonoran Desertscrub or Semidesert Grassland 
communities.  Located in alluvial valleys or on hillsides in 
rocky to sandy or silty soils. 

May Affect, Is Likely to Adversely Affect.  Pima pineapple 
cactus is known to occur in the Project area.  Sierrita’s 2012 
surveys identified 97 individuals within the Project footprint, and 2 
adjacent to access roads.  See section 4.7.1.5.  

Huachuca water umbel (Lilaeopsis 
schaffneriana ssp. recurva) 

E HS Cienegas, perennial low gradient streams, and wetlands.  
No Critical habitat designated in Pima County. 

No Effect.  Project area does not contain suitable perennial water 
sources or wetlands to support this species. 

Kearney’s blue star (Amsonia 
kearneyana) 

E HS West-facing drainages in the Baboquivari Mountains 
between 3,600 and 3,800 feet elevation.  Range limited 
to a stable, partially shaded coarse alluvium along an 
ephemeral wash in Baboquivari Mountains. 

No Effect.  Species unlikely to occur.  Known populations located 
outside of the Project area and suitable habitat does not exist in 
the Project area. 

Nichol Turk’s head cactus 
(Echinocactus horizonthalonius var. 
nicholii) 

E HS Found between 2,400 and 4,100 feet elevation; 
unshaded microsites in Sonoran Desertscrub on 
dissected alluvial fans at the foot of limestone mountains 
and on inclined terraces and saddles on limestone 
mountain sides. 

No Effect.  Project area does not contain suitable soils to support 
this species and known occurrences are more than 25 miles 
south of Project area. 

Acuña cactus (Echinomastus 
erectocentrus var. acunensis) 

P HS Found in Maricopa, Pima, and Pinal counties between 
1,198 and 3,773 feet elevation on well-drained knolls and 
gravel ridges in Sonoran desertscrub.  Critical habitat is 
being proposed for 53,720 acres. 

No Effect.  Species is unlikely to occur in Project area.  Outside 
of known range and suitable soil habitat not present in Project 
area. 

Goodding’s onion (Allium 
gooddingii) 

CA HS Between 7,500 and 11,250 feet elevation; shaded sites 
on north-trending drainages, slopes, narrow canyons, 
within mixed conifer and spruce fir forests. 

No Effect.  Suitable forested habitat at elevations above 7,500 
feet is not located in the Project area. 

____________________ 
a Federal Status: E = Endangered, T = Threatened, C = Candidate, CA = Conservation Agreement, D = Delisted, P = Proposed. 
b State Status: SGCN = Species of Greatest Conservation Need (Tier 1A and 1B only), WSC = Wildlife of Special Concern, HS = Highly Safeguarded: no collection allowed. (For 

informational purposes only.  State special status species are discussed in section 4.7.2.)  
c According to the Pima County Office of Conservation Science, the yellow-billed cuckoo has been observed nesting in Brown Canyon in 1998 and uses Brawley wash after nesting season 

(Pima County, 2013b).  However, based on our analysis and consultations with the FWS, the Project area does not contain suitable riparian habitat to support this species.    

Sources: FWS, 2012c; AGFD, 2012h; AGFD, 2013a; Pima County, 2012c; Pima County, 2013c. 
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Based on consultations with the FWS, we also requested conferencing for proposed species and 

proposed critical habitat that may become listed prior to or during Project construction, which include the 

proposed northern Mexican gartersnake and proposed critical habitat for the northern Mexican 

gartersnake.  As discussed in more detail below, the Project is not likely to jeopardize and may affect, but 

is not likely to adversely affect the proposed northern Mexican gartersnake.  The Project may impact 

individuals, but population level effects are unlikely and/or would not contribute to a trend towards 

federal listing for the candidate Sonoran desert tortoise and cactus ferruginous pygmy-owl.  Additionally, 

the Project would not likely destroy or adversely modify proposed northern Mexican gartersnake critical 

habitat.  Because the proposed action that may affect proposed species or proposed critical habitat, the 

FERC requests an informal conference report from the FWS on the proposed northern Mexican 

gartersnake and its proposed critical habitat. 

The information presented in this section is based on species-specific survey data collected by 

Sierrita, or based on the best available scientific information.  For our NEPA analysis, CEQ regulations 

do not require surveys as long as the best available scientific information is available to evaluate the 

species.  Sierrita consulted with the FWS on what species-specific surveys were required for ESA species, 

and conducted the surveys that were required.  Where surveys were not required, Sierrita and we used 

best available scientific information to identify species habitat.  As a result, we are able to draw adequate 

conclusions regarding species impacts.   

Sierrita committed to consulting with the FERC and FWS to identify appropriate mitigation 

measures to avoid or adequately minimize impacts on ESA-listed, proposed, candidate, and species of 

concern.  Such measures may include: 

 development of species-specific impact and conservation measures for Project 

construction and planning purposes;  

 flagging sensitive areas to be avoided that are within the Project construction areas; and 

 prior to and during construction and restoration activities, if a federally listed, proposed, 

and/or candidate species is observed on the right-of-way, or an individual species falls 

into an open trench: 

o Sierrita would immediately stop construction in that area;  

o Sierrita’s on-site qualified biological monitor would contact the FWS, the FERC 

compliance monitor, and the Project environmental manager to determine what 

protection measure(s) would be required;  

o Sierrita’s biological monitor would evaluate immediate rescue, depending upon 

conditions; and  

o Sierrita would not resume work in the area until it has been notified by the 

Director of OEP in writing and the FWS that construction activity may continue.   

Because ESA consultation with the FWS is ongoing and to ensure that Sierrita does not begin 

construction until section 7 consultation is complete, we recommend that: 
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 Sierrita should not begin construction of the proposed Project facilities until: 

a. the FERC staff completes any necessary consultation with the FWS for 

federally listed species; and 

b. Sierrita has received written notification from the Director of OEP that 

construction and/or use of mitigation (including implementation of 

conservation measures) may begin. 

4.7.1.1 Jaguar – Species and Designated Critical Habitat 

Jaguar – Species 

The jaguar is a federally listed endangered species and an Arizona WSC.  The historic range of 

jaguars extended from southern Brazil and Argentina through northern South and Central America, 

western Mexico and into the southwestern United States to the Grand Canyon.  The jaguar was thought to 

have been eliminated in the United States by around 1948, but sightings of two adult males in 1996 

spawned jaguar monitoring efforts that have since recorded four adult males in the borderland region of 

southern Arizona and southwestern New Mexico (Johnson et al., 2009).  Recent sightings have also been 

recorded by trail cameras in the Santa Rita Mountains in Arizona (FWS et al., 2012).  These jaguars are 

thought to come from a population centered approximately 140 miles south of the U.S.-Mexico border in 

east-central Sonora, Mexico (Johnson et al., 2009).  In 1997, the FWS listed the jaguar as endangered in 

the United States (AGFD, 2012j).  In 2014, critical habitat encompassing southern Arizona and 

southwestern New Mexico was designated (79 FR 12572).   

The AGFD conducted a recent study to characterize and map potential jaguar habitat in Arizona 

using historic and recent sightings and landscape/habitat features believed to be important to jaguars (e.g., 

vegetation biomes and series, elevation and terrain ruggedness, proximity to water sources, and lack of 

human density/disturbance).  This study found two hotspots for jaguar sightings in the State of Arizona:  

one in the mountain ranges and associated grasslands surrounding Tucson, and the other dispersed along 

the Mogollon Rim from New Mexico to the Grand Canyon and south to the Prescott area.  The majority 

of sightings (56 percent) were recorded in the scrub grasslands of southeast Arizona, more often found in 

mixed grass-scrub series (4.7 times more often than any other vegetation series).  Jaguar sightings were 

also most frequently located between 4,000 and 6,000 feet in elevation in moderate to extremely rugged 

terrain, and within 10 kilometers of a water source.  Based on the AGFD model, the best-suited area for 

jaguar conservation is in southeastern Arizona in Santa Cruz, Pima, Cochise, and Graham Counties (see 

figure 4.7.1-1).  The AGFD postulates that jaguar occurrences in this area may reflect travel corridors 

from the Sierra Madres of Mexico into southeast Arizona (Hatten et al., 2002).   

Jaguars breed year-round and have an average of two cubs per litter.  They are a top carnivore; 

prey species include javelina, deer, coatis, skunk, raccoon, jackrabbit, and several species of turtles, birds, 

fish, and livestock.  They are wide-ranging animals, and movements up to 500 miles have been recorded.  

The average home range is between 10 and 20 square miles, depending on prey density, habitat 

composition, and human disturbance.  Frequency and distance of movement is dependent on prey 

availability; if prey is abundant they may become sedentary (Johnson et al., 2009). 

The primary threats to jaguar over its entire range are habitat loss and degradation and illegal 

take, primarily for livestock protection or sport hunting.  Some security measures, such as the 

impermeable fence at the U.S.-Mexico border, also present a barrier for jaguar movement across the 

border (Johnson et al., 2009).   
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Suitable habitat for the jaguar can be found in the southern half of the Project area between 

approximate MPs 25 and 59, and at least one individual jaguar has recently been documented within the 

Project area (FWS, 2013a).  It is unlikely that a jaguar would be present in the Project area during 

construction activities as it generally avoids highly disturbed areas (high human density and/or highly 

man-modified landscapes) (Hatten et al., 2002).  Jaguars may use some of the Project area for hunting, as 

prey species are found in the area; although, it is more likely that the jaguar uses the Project area as a 

movement corridor between the Baboquivari/Coyote/Quinlan Mountains and the BANWR to Mexico 

through the Pozo Verde Mountains (see section 4.5.3).   

Potential Project-related direct and indirect impacts on jaguar include noise and other 

disturbances that may alter jaguar spatial and temporal movements and behavior, possibly increasing 

stress response, and decreasing immune responses, foraging efficiency and success, and reproductive 

success.  Noise could also reduce prey availability, thus inhibiting hunting success and communication.  

However, the most likely scenario is that the jaguar would avoid the Project area during construction 

activities to avoid disturbances, which may result in alteration to communication, reduced prey 

availability and/or hunting success in new hunting areas, and increased stress response.  In addition, the 

Project would result in the removal and modification of suitable and critical jaguar habitat (discussed 

below).  Removal of vegetation, particularly riparian vegetation, may reduce canopy cover required by 

jaguars to move between habitats and to hunt, and may also reduce habitat used by prey species, thereby 

reducing prey availability and hunting success. 

To adequately minimize Project-related effects on this species, Sierrita proposed to avoid 

nighttime construction activities and associated lighting in jaguar designated critical habitat, as discussed 

below, with the exception of refueling.  Also, as discussed in section 4.5.2 and 4.7.1.6, to adequately 

minimize impacts on Brown Wash, an area that has been designated as jaguar critical habitat, Sierrita 

would install the Brown Wash crossing as a drag section and reduce the construction workspace width 

from 100 feet to 75 feet, thereby reducing the amount of vegetation clearing. 

Because of the limited presence of this species in the Project area, Sierrita’s commitment to 

implement the wildlife conservation measures presented above and listed below for jaguar critical habitat, 

the commitment to reclaim the right-of-way following construction in accordance with Sierrita’s 

Reclamation Plan and Post-Construction Vegetation Monitoring Document, and the limited duration of 

the construction activities (4 to 5 months), we determined that construction and operation of the Project 

may affect, but is not likely to adversely affect the jaguar.   

Jaguar – Designated Critical Habitat 

On March 5, 2014, the FWS published a final rule designating 746,207 acres of critical habitat for 

the jaguar in Pima, Santa Cruz, and Cochise Counties of southeast Arizona, and Hidalgo County in 

southwest New Mexico (79 FR 12572).  This ruling goes into effect on April 4, 2014.   

In the United States, jaguars have been found in a variety of habitats, ranging from low-elevation 

thornscrub and desertscrub to high-elevation coniferous forests.  In Arizona, most encounters have 

occurred in Madrean evergreen-woodland, mixed scrub-grassland, and in riparian habitats.  Regardless of 

habitat type, jaguars are generally found in well-vegetated areas.  Jaguar habitat requires abundant prey 

sources, unfragmented movement corridors between the United States and Mexico and other habitat 

types, adequate cover and shelter for resting, access to water, and minimal human contact (Johnson et al., 

2009).   

The FWS has identified the following primary constituent elements as habitat features necessary 

to support jaguar (79 FR 12572): 
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 provide connectivity to Mexico; 

 contain adequate levels of native prey species (i.e., deer, javelina, coatis, skunks, 

raccoons, or jackrabbits); 

 include surface water sources available within 12.4 miles of each other; 

 contain 1 to 50 percent canopy cover with Madrean evergreen woodland or semidesert 

grassland vegetation communities; 

 are characterized by immediately, moderately, or highly rugged terrain; 

 are below 6,562 feet in elevation; 

 have minimal to no human population density; 

 have no major roads; and 

 have no stable nighttime lighting over any 0.4-square-mile area.. 

The critical habitat designated by the FWS contains primary constituent elements that are 

considered to satisfy these requirements.  The Project area would cross designated critical habitat between 

MPs 38.0 and 39.2 and MPs 53.5 and 58.8 (see figure 4.7.1-2).   

Between MPs 38.0 and 39.2, the Project would cross Brown Wash and impact approximately 24 

acres of designated jaguar critical habitat, which is located west and parallel to the boundary of the 

Sonoran Semidesert Grasslands Management Unit of the BANWR and east of and parallel to the 

BANWR Brown Canyon Unit.  The BANWR Brown Canyon Unit is currently restricted to the public and 

open for guided tours only in an effort to preserve the ecological integrity of the area.  Brown Canyon is 

in the foothills of the Baboquivari Mountains and contains Madrean habitat in its upper reaches (FWS, 

2003).  The proposed right-of-way crosses Brown Wash in an area of dense hydroriparian/mesoriparian 

vegetation, which may be used as shelter or travel corridors by jaguars.  To adequately minimize impacts 

on this PCRRH, critical jaguar habitat, and potential wildlife movements, Sierrita would install the Brown 

Wash crossing using the drag section method and within a reduced 75-foot-wide construction right-of-

way (see section 2.3.2.8 for a discussion of the drag section construction method).  

Sierrita would impact approximately 75 acres of designated jaguar critical habitat between MPs 

53.5 and 58.8, which consists of more rugged terrain associated with the foothills of the Pozo Verde 

Mountains.  The Arizona Wildlife Linkages Workgroup (2006) and AGFD (2012i) postulate that jaguars 

may use the Pozo Verde Mountains as a north-south corridor between southeastern Arizona and Mexico 

(see section 4.5.3).  The Project would cross approximately 20 minor washes and La Osa Wash within the 

foothills of the Pozo Verde Mountains, which contain some xeroriparian habitat, although relatively less 

dense than Brown Wash.  Several livestock tanks are located east of the foothills of the Pozo Verde 

Mountains within this critical habitat area.  The Project is west of the majority of these livestock tanks 

and east of the Pozo Verde Mountains, introducing a potential barrier to wildlife movements between 

habitat in the Pozo Verde Mountains and water sources.  This barrier would result both from temporary 

disturbance caused during construction (jaguars would likely avoid the area) and habitat fragmentation.   
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Trails and roads, livestock management, and minor residential development currently existing in 

this area also contribute to habitat fragmentation, in addition to ongoing illegal immigration, drug and 

human trafficking, and U.S. Border Patrol activities.  In addition, the Project would result in the removal 

of vegetation, particularly riparian vegetation, which would reduce canopy cover required by jaguars to 

move between habitats and to hunt.  The Project would also reduce habitat used by prey species, thereby 

reducing prey availability and hunting success. 

Sierrita developed several mitigation measures to reasonably minimize these impacts.  Sierrita’s 

Reclamation Plan and Post-Construction Vegetation Monitoring Document (see appendices G and H, 

respectively) identify the procedures that would be used to restore the right-of-way to pre-construction 

conditions, including the salvaging and transplanting of Pima pineapple cacti, saguaro cacti, and agave 

species, and other revegetation techniques to reduce the timeframe for revegetation, which can extend out 

more than 75 years for desert shrub communities (see section 4.4.8).  Sierrita committed to recontouring 

and seeding designated jaguar critical habitat areas affected by the Project with an appropriate seed mix 

developed in consultation with the NRCS and FWS to restore native habitat.  Further, Sierrita would 

restore cover densities to pre-construction levels, or to at least greater than 1 percent, but less than 50 

percent canopy cover, and would adopt restoration measures to deter unauthorized use of the permanent 

right-of-way by foot and vehicle users.  Sierrita would also discharge hydrostatic test water into livestock 

tanks meeting certain criteria, as described in section 4.3.2.8, in an effort to enhance livestock range 

conditions and wildlife habitat.  Sierrita would also implement its Noxious Weed Control Plan (see 

appendix I) and coordinate with land-managing agencies and landowners to control the spread of noxious 

weeds on the right-of-way (see section 4.4.8.2).  Also, fire management (e.g., prescribed burns) across the 

right-of-way would be allowed to continue to further enhance wildlife habitat (see section 4.4.8.2).  These 

activities would help maintain and/or improve wildlife habitat for jaguar prey species in the area. 

Additionally, Sierrita would avoid placing stable nighttime lighting over any 0.4-square-mile area 

located within or potentially impacting designated jaguar critical habitat to further reduce potential 

impacts on the jaguar through impacts on the primary constituent elements as identified by the FWS.   

In an effort to further reduce impacts on riparian habitat used by the jaguar to move between 

habitats and to hunt, in addition to adequately minimizing potential impacts on the other wildlife species 

that utilize riparian habitat, such as the northern Mexican gartersnake and the cactus ferruginous pygmy-

owl, Sierrita adopted several measures in its Procedures based on our recommendations in the draft EIS 

that minimize impacts on IRAs and Riparian Movement Areas 6 and 7.  As a result of consultations with 

the Pima County RFCD, the pipeline burial depth at a given dry wash crossing must be maintained 20 to 

135 feet back from the dry wash banks to account for potential dry wash lateral migration.  Therefore, the 

depth of the pipeline trench at a dry wash crossing would be extended into and beyond the existing dry 

wash banks.  The volume of spoil and resulting trench spoil stockpile area necessary to comply with the 

Pima County RFCD requirements, while also maintaining safe construction conditions, necessitates that 

Sierrita locate its ATWS immediately adjacent to the given dry wash’s top of bank, which would affect 

PCRRH. 

With the appropriate implementation of Sierrita’s Plan and Procedures, the Reclamation Plan, 

Post-Construction Vegetation Monitoring Document, and Noxious Weed Control Plan, the additional 

conservation measures outlined above, and our recommendations (see sections 4.2.2 and 4.4.8.2), impacts 

on designated jaguar critical habitat would be localized; however, due to the time associated with 

vegetation re-establishment in the Project area, the Project would result in a long-term to permanent 

impact on vegetation.  Because the pipeline would be buried, permanent barriers to jaguar critical habitat 

as a result of the operation of this Project are not anticipated.  Therefore, we determined that construction 

and operation of the Project may affect, but is not likely to adversely affect designated jaguar critical 

habitat.  
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4.7.1.2 Lesser Long-nosed Bat 

The lesser long-nosed bat was listed as endangered by the FWS in 1988 and is an Arizona WSC 

and Tier 1A SGCN.  On September 9, 2013, the FWS published a 90-day finding on a petition to downlist 

the lesser long-nosed bat to threatened status under the ESA (78 FR 55050).  The FWS will now 

undertake a status review of this species and publish a 12-month finding with regard to whether the 

petitioned action is warranted.  The range of the lesser long-nosed bat migrates seasonally from Mexico to 

southern Arizona and southwestern New Mexico.  It generally arrives in Arizona in early April and 

departs to migrate to Mexico in mid- to late-September, although visits to hummingbird feeders in Tucson 

in January and February have been documented (FWS, 1995a).  In Pima County this bat is found from 

April to July in Semidesert Grassland and Sonoran Desertscrub habitats at elevations below 3,500 feet, 

and from July to late-September/early October and in Madrean Evergreen Woodland up to 5,500 feet 

(Pima County, 2012c) (see figure 4.7.1-3). 

The lesser long-nosed bat is a nocturnal feeder and has very specialized food requirements, with 

columnar cactus flowers and fruits and agave flowers forming their core diet.  The flowers and fruits of 

the saguaro cactus, cardon (Pachycereus pringlei), and the organ pipe cactus (Stenocereus thurberi) form 

the primary food source for pregnant and lactating female lesser long-nosed bats.  Palmer’s agave (Agave 

palmeri), mescal agave (A. parryi), and the desert agave (A. deserti) are also major forage plants of this 

species in Arizona (FWS, 1995a).  The lesser long-nosed bat is known to fly long distances from roost 

sites to foraging sites; flights from maternity colonies to flowering columnar cacti have been documented 

in Arizona at 15 miles, and in Mexico at 25 to 38 miles.  The route used for northern migration may be 

determined by the density and abundance of these forage species.  The Town of Marana’s and the City of 

Tucson’s Habitat Conservation Plans for this species indicate that this bat avoids densely populated areas 

and forages in the exurban areas of Tucson (Pima County, 2012c).  In the Project area, lesser long-nosed 

bats have been observed foraging at hummingbird feeds in Diamond Bell Ranch and Brown Canyon 

(FWS, 2013b).  Day roosts are also important habitat for lesser long-nosed bats and most often occur in 

abandoned mines and caves within a reasonable distance of foraging habitat.  These bats are very 

sensitive to human disturbance, and brief visits can cause the bats to temporarily abandon their roosts 

(FWS, 1995a).  Known roost sites in Pima County are in the Tumacacori Mountains, western Santa Rita 

Mountains, Catalina Mountains, Rincon Mountains, and Slate Mountains, and mostly occur in inactive 

mine adits (FWS, 1995a; Pima County, 2012c).  These sites are approximately 25 to 50 miles from the 

Project.  In the Project area, a small number of bats have been observed roosting in a building in Brown 

Canyon (FWS, 2013b).   

The primary threat to this species over its entire range results from roost disturbance.  Loss of 

foraging habitat results from recreation, which causes trampling and removal of vegetation, soil 

compaction, and soil erosion (Pima County, 2012c).  Loss of habitat from development also adversely 

affects this species (Pima County, 2012c).  

Suitable foraging habitat for the lesser long-nosed bat is found throughout the entire Project area.  

The degradation of foraging habitat and removal of key nectar providing species are the primary impacts 

that the Project would have on this species.  The lesser long-nosed bat appears to demonstrate site fidelity 

in foraging areas with higher nectar and pollen production (FWS, 2007) and, therefore, a reduction of key 

foraging species in these areas could impact bat behavior, forcing individuals to travel farther, roost in 

lower quality habitats, or increase foraging competition.  These impacts would be most pronounced 

during years of low flower production and when construction activities overlap with flowering periods of 

agaves and saguaro cacti.   
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Sierrita documented 165 saguaro cacti and 435 Palmer’s agave within the Project survey corridor 

during its 2012 field surveys.  No currently known lesser long-nosed bat roosting sites have been 

identified within the Project area.   

Potential Project-related direct and indirect impacts on the lesser long-nosed bat include the 

reduction in foraging plants and habitat, which could alter bat spatial and temporal distribution, inter- and 

intra-specific communication, foraging efficiency and success, reproductive success, and predator-prey 

relationships.  In addition, noise and other disturbance may also cause the lesser long-nosed bat to alter 

foraging behavior, possibly avoiding the Project area during construction.  However, because this species 

forages at night, direct impacts on individuals are unlikely, although temporary disturbance could occur 

during 24-hour activities (e.g., water pumping, refueling, HDD installation).   

To adequately minimize Project-related impacts on the lesser long-nosed bat, Sierrita would 

implement the following to obtain the objective of no-net-loss of lesser long-nosed bat forage plants: 

 avoid, to the extent practicable, removal of Palmer’s agave and saguaro cacti; 

 transplant, if feasible (based on size, health, etc.), Palmer’s agave and saguaro cacti (less 

than 9 feet tall and without arms) that cannot be avoided;  

 replace Palmer’s agave and saguaro cacti that cannot be avoided and that are not 

transplantable with nursery stock (if available) at a 3:1 ratio to obtain a 1:1 survivability 

ratio after the second growing season, and monitor over a 5-year period;  

 assess approximately 50 percent of Agave parviflora found on the right-of-way and 

transplant the healthy and viable plants (approximately 30 percent) adjacent to the right-

of-way; and 

 avoid nighttime construction activities and associated lighting in lesser long-nosed bat 

habitat, with the exception of HDD activities, refueling, and water pumping.   

With Sierrita’s commitment to implement the conservation measures outlined above, our 

recommendations, the Reclamation Plan and Post-Construction Vegetation Monitoring Document, which 

includes monitoring the survivability of transplanted saguaro cacti and Palmer’s agave, and to reclaim the 

right-of-way following construction, and the limited duration of the construction activities (4 to 5 

months), we determined that construction and operation of the Project may affect, but is not likely to 

adversely affect the federally endangered lesser long-nosed bat. 

4.7.1.3 Chiricahua Leopard Frog 

The Chiricahua leopard frog was listed as threatened under the ESA in 2002, and critical habitat 

was designated for this species in 2012.  The species is also an Arizona WSC and Tier 1A SGCN.  The 

leopard frog’s range extends from central, east-central, and southeastern Arizona, to west-central and 

southwestern New Mexico, to northeastern Sonora and the Sierra Madre Occidental of northwestern 

Chihuahua, Mexico; however, existing populations within this range are generally small and isolated and 

the species has disappeared from some areas entirely.  This species inhabits aquatic environments and 

wetlands, but is currently restricted to springs, livestock tanks, and streams in the upper portions of 

watersheds where there is less pressure from non-native species.  Eggs and larvae only exist in aquatic 

environments, and adults rely on aquatic vegetation for egg deposition, thermoregulation, and foraging 

(FWS, 2012d).  Critical habitat for the leopard frog consists of 11,467 acres in Apache, Cochise, Gila, 

Graham, Greenlee, Pima, Santa Cruz, and Yavapi Counties, Arizona, and in southwest New Mexico.   
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The Project does not cross designated Chiricahua leopard frog critical habitat; the closest critical 

habitat is approximately 2.5 miles east of the Project area at the Los Moras Wash, Chongo Tank, and the 

BANWR Central Tanks Unit (see figure 4.7.1-4).  In Pima County, Chiricahua leopard frogs are found in 

livestock tanks in the BANWR, canyons in the Santa Rita and Baboquivari Mountains, and in the Cienega 

Creek adjacent to the Empire Ranch and Cinco Ponds area. 

The primary threat to the Chiricahua leopard frog over its entire range is from predation by non-

native species, such as bullfrogs, fish, and crayfish.  Skin fungus, habitat loss and degradation, changes to 

hydrologic regimes, population isolation, contamination, drought, wildfire, and floods also adversely 

impact this species (FWS, 2012d). 

Potentially suitable habitat for the Chiricahua leopard frog is found between approximate MPs 42 

and 59 (see figure 4.7.1-4).  Although the Project would not directly impact designated critical habitat for 

the Chiricahua leopard frog, potential construction and post-construction downstream erosion could have 

indirect impacts on the quality of suitable and designated critical habitat.   

Chiricahua leopard frogs are often found foraging and basking within 20 feet of the shoreline of 

livestock tanks (FWS, 2012e), and recent studies suggest that frogs may disperse overland for 4 to 5 miles 

from breeding sites.  Chiricahua leopard frogs could disperse through the Project area during the summer 

monsoon period via washes connecting to existing livestock tanks (Pima County, 2012c).  Appendix S 

lists the washes in the Project area that are connected to and upstream of livestock tanks that could 

support this species during the summer monsoon period. 

Potential Project-related direct and indirect impacts on Chiricahua leopard frogs include potential 

degradation and modification of suitable aquatic habitat (i.e., livestock tanks) through increased 

sedimentation or erosion caused by Project activities, introduction of barriers to wildlife movement (e.g., 

within ephemeral washes), generation of noise emissions that could alter behavior and spatial and 

temporal distribution, and possibly injury/mortality by vehicles and/or heavy equipment and/or frogs 

falling into open trenches.  Noise and degradation of aquatic habitat could also reduce prey availability, 

and thus reduce hunting success.   

To adequately minimize Project-related impacts on the Chiricahua leopard frog, Sierrita would: 

 avoid impacting livestock tanks; 

 prevent downstream erosion into livestock tanks or waters by implementing its Project-

specific Plan and Procedures (see appendices E and F, respectively); 

 have a biological monitor that is qualified to identify Chiricahua leopard frogs present 

during construction of the Project to assist the EI.  If Chiricahua leopard frogs are 

observed during construction, the qualified biologist and EI would ensure that Project 

activities do not directly affect any individuals; 

 discharge hydrostatic test water that meets water quality standards in livestock tanks to 

enhance wildlife habitat; 

 return the site and ephemeral washes to pre-construction contours, as near as practicable, 

upon completion of construction;  
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Sierrita Pipeline Project

Chiricahua Leopard Frog Suitable Habitat

D
at

e:
 (2

/2
5/

20
14

)  
   

   
So

ur
ce

: Z
:\C

lie
nt

s\
E

_H
\E

lP
as

o\
Sa

sa
be

\A
rc

G
IS

\2
01

4\
02

\F
in

al
_E

IS
\E

lP
as

o_
S

ie
rri

ta
_F

ro
g_

Fi
gu

re
 4

.7
.1

-4
.m

xd

Suitable Habitat
(Livestock Tank)
Proposed Pipeline
Critical Habitat - 
Chiricahua Leopard Frog
Suitable Habitat -
Chiricahua Leopard Frog

4-128Threatened, Endangered, and 
Other Special Status Species



 

 4-129  Threatened, Endangered, and 

Other Special Status Species 

 stabilize and revegetate all disturbed soils, as appropriate; 

 cover open trenches at the end of each work day or provide escape ramps for wildlife that 

may fall into the trenches; 

 inspect trenches at the beginning of each work day to determine if any wildlife has 

become trapped in the trenches; 

 create breaks in spoils piles to reduce impediments or barriers; and 

 limit vehicle use to existing or designated routes. 

Also, since issuance of the draft EIS, Sierrita adopted our recommendations to its Plan and 

Procedures as listed in appendix tables D-1 and E-1 of the draft EIS to further reasonably minimize 

potential impacts on ephemeral washes that could be used by this species as movement corridors during 

the summer monsoon period.  Revised versions of Sierrita’s Plan and Procedures are included in appendix 

E and F. 

With Sierrita’s commitment to implement the conservation measures outlined above and reclaim 

the right-of-way following construction, and the limited duration of the construction activities (4 to 5 

months), we determined that construction and operation of the Project may affect, but is not likely to 

adversely affect the federally threatened Chiricahua leopard frog or its critical habitat.  

4.7.1.4 Masked Bobwhite Quail 

The masked bobwhite quail was listed as endangered by the FWS in 1967 and is an Arizona WSC 

and Tier 1A SGCN.  This species is found in desert grasslands with high diversity of native grasses and 

forbs and appears to forage heavily on the seeds of the prairie acacia (Acacia angustissima), although it 

also feeds on insects and other legume and weed seeds.  Once found throughout most of Sonora, Mexico 

and the Altar and Santa Cruz Valleys of Arizona, this species was extirpated in the United States in 1900.  

According to the FWS, the only existing populations include one population of 300 to 500 birds in the 

BANWR by way of reintroduction (FWS, 2002, 2003); however, the BANWR has indicated that only a 

few individuals are detected each year (Sally Gall, personal communication, September 24, 2013).  Two 

small natural populations are also found in central Sonora, Mexico (FWS, 2002, 2003)  

Breeding season for the bobwhite quail starts with summer rains in July and concludes in early- to 

mid-September.  Nests are generally located on the ground and require ground cover for concealment.  

Hatching begins in late July and ends by late October to early November, timed to correspond with the 

peak foraging supply at the end of the summer rains (FWS, 1995b).   

The main threats to this species over its entire range are habitat degradation and loss from 

livestock grazing, unnatural fire regimes, and possibly competition with other quail species (FWS, 2002).  

The BANWR was established to provide habitat for threatened and endangered plant and wildlife species, 

with emphasis on the endangered masked bobwhite quail.  The FWS continues to monitor the bobwhite 

quail population on the BANWR and conducted releases in 2011 and 2012.  Although survival has 

improved, the FWS currently estimates that there are fewer than 20 birds on the BANWR.  Recovery 

efforts are continuing, with the goal of a self-sustaining population.  Recovery efforts also include the 

implementation of a prescribed burn program to rehabilitate native grasses, remove snakeweed and 

burroweed, reduce the density of mesquite trees, and improve conditions for the bobwhite quail (FWS, 

2003). 
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Although it is unlikely the Project would directly impact masked bobwhite quail during 

construction activities, Sierrita proposed to use or modify 12 roads that cross the BANWR (MPs 37.4 

(access road AR-15), 39.6 (access road AR-16), 41.2 (access road AR-18), 43.2 (access road AR-19), 

45.4 (access road AR-20), 49.3 (access road AR-21), 51.8 (access road AR-22), 52.9 (access road AR-

25), 54.6 (access road AR-26), 56.8 (access road AR-26A), 56.8 (access road AR-26B), and 58.0 (access 

road AR-27) (see table 2.2.4-1 and appendix B) where populations of bobwhite quail may exist.  In 

addition, the southern portion of the Project area directly abuts the BANWR, and potentially suitable 

habitat for the masked bobwhite quail may be present in the Project area between approximate MPs 35 

and 59 (see figure 4.7.1-5).  In addition, private landowners in the Project area have been implementing 

prescribed burns to restore native vegetation, subsequently improving wildlife habitat available for quail 

and other species.   

Potential Project-related direct and indirect impacts on masked bobwhite quail include removal of 

potential foraging and nesting habitat, noise and other disturbances that may alter behavior and spatial and 

temporal distribution of this species, increased stress response, and potentially injury/mortality of 

individuals or destruction of ground nests by vehicles and/or heavy machinery.  In addition, the spread of 

noxious weeds by construction activities could also contribute to the degradation and modification of 

masked bobwhite quail habitat.   

To adequately minimize potential Project-related impacts on the masked bobwhite quail, and in 

addition to implementing its Reclamation Plan, Post-Construction Vegetation Monitoring Document, and 

Noxious Weed Control Plan (see appendices G, H, and I, respectively), and allowing prescribed burns to 

continue across the right-of-way, Sierrita would: 

 conduct pre-construction surveys to document local occurrences of nesting birds, unless 

construction would occur outside of the nesting periods.  The biological monitor would 

contact the BANWR for positive identification of any potential masked bobwhite quail 

that are observed between MPs 35 and 59 or on access roads in suitable habitat; 

 if possible, perform clearing, grubbing, and other site preparation activities in advance of 

nest initiation to deter certain species from establishing nests that would then require 

avoidance; 

 have a biological monitor that is qualified to identify masked bobwhite quail present 

during construction to assist with the EI.  If masked bobwhite are observed during 

construction, the qualified biological monitor would contact the BANWR to ensure 

positive identification.  The BANWR staff, biological monitor, and EI would ensure that 

Project activities do not directly affect individuals and would report all observations to 

the BANWR; and 

 use a post-construction seed mix south of MP 38 that includes important masked 

bobwhite quail leguminous shrub forage species developed in consultation with the FWS, 

depending on availability and landowner approval, such as white ball acacia (Acacia 

angustissima) and bundleflower (Desmanthus cooleyi), both of which are important 

winter forage species. 
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Sierrita Pipeline Project

Masked Bobwhite Quail Suitable Habitat
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With Sierrita’s commitment to implement the plans and conservations measures outlined above 

and reclaim the right-of-way following construction, and the limited duration of the construction activities 

(4 to 5 months), we determined that construction and operation of the Project may affect, but is not likely 

to adversely affect the federally endangered masked bobwhite quail. 

4.7.1.5 Pima Pineapple Cactus 

The Pima pineapple cactus was listed as endangered by the FWS in 1993.  The species is also 

designated as an Arizona Highly Safeguarded plant.  This species is found in southeastern Arizona within 

Pima and Santa Cruz Counties bounded by the Baboquivari Mountains to the west, the Santa Rita 

Mountains in the east, and Tucson to the north.  The range extends south into north-central Sonora, 

Mexico.  The Pima pineapple cactus is found in relatively flat areas (slopes less than 10 percent) between 

2,360 to 4,000 feet elevation in Sonoran desertscrub or semidesert grassland communities.  It is often 

associated with the desert zinnia, snakeweed, burroweed, and buckwheat (Eriogonum spp.) (Pima County, 

2012c).  

The primary threat to this species over its entire range is habitat degradation and loss associated 

with development.  Insect infestations and competition with invasive species may also be contributing 

factors to their decline, along with the decline of one of its important pollinators (a ground-nesting, 

solitary bee species, Diadasia rinconis) (Pima County, 2012c).   

Research indicates that the Pima pineapple cactus is an obligate out-crosser, requiring that cacti 

must be within 600 meters of each other in order to effectively pollinate.  Pollination also appears to be 

more effective when other species of native cacti are growing near Pima pineapple cactus, as pollinator 

attractors (McDonald, 2005). 

Sierrita conducted field surveys for the Pima pineapple cactus between March and May 2012 and 

July and November 2012 using FWS-recommended protocols with the objective to identify Pima 

pineapple cactus and potentially suitable habitat based on soil and landscape features.  These surveys 

covered: 

 a 160-foot-wide corridor along the proposed pipeline route; 

 a 20-foot-wide corridor on either side of existing roads proposed for use; 

 staging yard locations; and 

 ATWS that extend beyond the 160-foot-wide survey corridor. 

Sierrita’s field survey identified 142 Pima pineapple cactus within the above-listed survey areas.  

Of the 140 individuals identified, 97 are within the construction workspace and 2 are within 25 feet of 

access roads that need to be improved for construction.  The northernmost cactus was observed at MP 6.5 

and the southernmost near MP 49.0.  Sierrita estimates that approximately 487 acres of the approximately 

832 acres within the construction corridor (pipeline right-of-way, woody stockpile area, and ATWS) are 

considered suitable for Pima pineapple cactus (see figure 4.7.1-6).  
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Figure 4.7.1-6
Sierrita Pipeline Project

Pima Pineapple Suitable Habitat
Identified Along the Pipeline Corridor
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Potential Project-related direct and indirect impacts on Pima pineapple cactus include removal of 

individuals during construction activities, which may result in an adverse impact on the Pima pineapple 

cactus at the population level.  In addition, the removal of individuals may also contribute to the reduction 

in reproductive success of cacti within 2,000 feet of individuals directly impacted by construction 

activities.  Disturbance of the right-of-way would remove or alter the seed bank, alter soil composition, 

and increase compaction, which may result in lower revegetation success.  Dust deposition resulting from 

construction activities may also impact cacti within or adjacent to the Project area by affecting 

photosynthesis, respiration, and transpiration of plants, thereby reducing their survival (see section 4.4.8).  

Competition with invasive plant species can also further decrease Pima pineapple cactus revegetation 

success. 

Sierrita would avoid as many Pima pineapple cactus as possible during construction activities.  

Transplantation of Pima pineapple cactus has had limited success, with low levels of survival (FWS, 

2004) and, therefore, for unavoidable direct and permanent impacts on Pima pineapple cactus habitat, the 

Project’s impacts would be offset by acquiring credits in an approved mitigation bank.  In order to 

reasonably minimize fugitive dust generation, Sierrita committed to monitoring dust during construction 

and to conducting abatement of fugitive dust when there is a visible plume of dust with an estimated 

opacity exceeding 20 percent extending more than 300 feet from the dust source.  Abatement would 

include reducing travel speeds or applying dust suppressants, such as water, as outlined in Sierrita’s 

Fugitive Dust Control Plan (see appendix J).  With the implementation of the measures outlined in its 

plan, impacts on cacti as a result of dust deposition would be minimal.  Sierrita would control the spread 

of invasive plant species in the Project area in accordance with the procedures outlined in the Noxious 

Weed Control Plan, in order to further promote restoration of native species. 

Although the measures listed above may reduce impacts on the Pima pineapple cactus, we 

determined that construction and operation of the Project is likely to adversely affect the Pima pineapple 

cactus and, as such, impacts on this species would be considered significant.  We acknowledge that there 

are limited data available on the successful transplantation of Pima pineapple cacti; however, we 

determined that even if Sierrita could accomplish a 30 to 40 percent transplant survival rate, this would be 

beneficial to the species.  Therefore, in response to our recommendation in the draft EIS, Sierrita 

consulted with the FWS to develop an approach for transplanting and monitoring Pima pineapple cacti.  

Sierrita and the FWS determined that information regarding the Pima pineapple cacti transplanting 

protocols could be included in Sierrita’s Reclamation Plan and Post Construction Vegetation Monitoring 

Document in lieu of preparing a separate transplanting and monitoring plan, as recommended in the draft 

EIS.  We reviewed Sierrita’s revised Reclamation Plan and Post Construction Vegetation Monitoring 

Document (see appendices G and H, respectively) and find that they adequately address a plan for 

transplanting and monitoring Pima pineapple cacti. 

4.7.1.6 Northern Mexican Gartersnake – Species and Proposed Critical Habitat 

Northern Mexican Gartersnake – Species 

The northern Mexican gartersnake was petitioned for listing under the ESA in 2003 and became a 

candidate species, determined to be “warranted” for listing under the ESA by the FWS, in 2008 (AGFD, 

2001b; Pima County, 2012c).  On July 10, 2013, the FWS proposed the northern Mexican gartersnake as 

threatened under ESA.  The proposal is currently out for public comment until September 9, 2013 (78 FR 

41500 and 78 FR 41550).  The species is also an Arizona WSC and a Tier 1A SGCN. 

The northern Mexican gartersnake is found from southeastern and southwestern New Mexico 

south into southwest Mexico to Oaxaca, although several local populations have been extirpated 

throughout its range.  In Arizona, this species is found in densely vegetated habitat near permanent water 
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sources, such as cienegas,6 cienega-streams, and livestock tanks in valley floors and open areas (AGFD, 

2001b; Pima County, 2012c).  It is generally distributed between 130 to 8,497 feet in elevation, and is 

found in Sonoran Desertscrub, Semidesert Grassland, Interior Chapparal, and Madrean Evergreen 

Woodland vegetation communities (78 FR 41550).  In Pima County, this species has only been identified 

at Cienega Creek and in the Cienega Creek Natural Preserve (approximately 25 miles west of the Project 

area), although it may be found within the Altar Valley and Arivaca Cienega (AGFD, 2001b; Pima 

County, 2012c). 

The primary prey of the northern Mexican gartersnake includes frogs, tadpoles, and native fish, 

but may also include lizards and mice.  Healthy populations of this species have been associated with 

leopard frogs (Lithobates sp.) and the fish genera Gila and Poeciliopsis (AGFD, 2001b; Pima County, 

2012c).  Northern Mexican gartersnakes also prey on terrestrial species, such as toads, treefrogs, 

earthworms, deermice, and lizards, when there is a lack of aquatic prey (78 FR 41500).  

Suitable habitat for this species exists within the general Project area in the form of livestock 

tanks, which may also support preferred prey species (see figure 4.7.1-7).  The terrestrial spaces between 

aquatic habitats also support this species by allowing for thermoregulation, gestation, shelter, protection 

from predators, immigration, emigration, brumation, and foraging.  Studies have observed northern 

Mexican gartersnakes moving several hundreds of meters away from water sources (FWS, 2013d).  In 

addition, during the summer monsoon period, there is the potential that northern Mexican gartersnakes 

could disperse through the Project area.  Appendix S lists the washes in the Project area that are 

connected to and upstream of livestock tanks that could support this species during the summer monsoon 

period. 

The FWS has also identified riparian habitat adjacent to aquatic habitat as an important habitat 

element supporting this species by maintaining the integrity of the adjacent riparian area (e.g., maintain 

channel morphology, flood control, nutrient recharge) (78 FR 41550).  Appendix U identifies PCRRH 

affected by the Project.   

Major threats to this species over its entire range are from habitat degradation and loss from 

urbanization, livestock grazing, water diversions and groundwater pumping, predation by invasive species 

(i.e., bullfrogs and predatory fish), reduced availability of native prey base from predation/competition 

with nonnative species, and genetic effects from fragmentation of populations (AGFD, 2001b).  

Historically, unmanaged livestock grazing practices are estimated to have damaged approximately 80 

percent of the stream, cienega, and riparian ecosystems in the western United States, mainly due to 

livestock congregating in these rich habitats in arid and semiarid regions.  Current livestock grazing 

practices still occur in these habitats, but are not likely to pose significant threats to this species where 

closely managed.  Livestock grazing could contribute to habitat degradation where overgrazing occurs 

and causes sediment deposition within the stream channel or pond, or by polluting waters with feces that 

could alter water chemistry beyond the tolerance limits of a gartersnake prey base.  Furthermore, although 

livestock tanks can provide important habitat for this species, they can also facilitate the spread of non-

native species if poorly managed (78 FR 41550). 

  

                                                      
6  The term “cienegas” is used in the southwest to refer to mid-elevation wetlands with saturated, organic, reducing 

soils (FWS, 2003). 
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Potential Project-related direct and indirect impacts on northern Mexican gartersnakes include 

degradation and modification of suitable aquatic habitat (i.e., livestock tanks) through increased 

sedimentation or erosion caused by Project activities, including the removal of adjacent riparian 

vegetation; introduction of barriers to wildlife movement (e.g., within ephemeral washes); noise that 

could alter behavior and spatial and temporal distribution; and possibly injury/mortality by vehicles and 

heavy equipment and/or snakes falling into open trenches.  The generation of noise emissions and 

degradation of aquatic habitat could also reduce prey availability, and thus reduce hunting success.   

To adequately minimize potential Project-related impacts on the northern Mexican gartersnake, 

Sierrita would adopt the same conservation measures outlined for the Chiricahua leopard frog in section 

4.7.1.3, and the following: 

 have a biological monitor that is qualified to identify northern Mexican gartersnakes 

present during construction to assist the EI.  If northern Mexican gartersnakes are 

observed, the biologist and EI would ensure that Project activities do not directly affect 

any individuals; 

 maintain the riparian shrub root crowns during clearing and grading; 

 revegetate disturbed PCRRH with native plant species (preferably woody species); and 

 place cut woody vegetation along the top of the ephemeral wash banks above the normal 

high water line to provide stabilization. 

Also, since issuance of the draft EIS, Sierrita adopted our recommendations to its Plan and 

Procedures to further reasonably minimize potential impacts on ephemeral washes that could be used by 

this species as movement corridors during the summer monsoon period.  

Additionally, to reduce impacts on PCRRH, we recommended in the draft EIS that Sierrita adopt 

several measures to reasonably minimize impacts on IRAs.  Since the issuance of the draft EIS, Sierrita 

provided its Scour and Lateral Bank Migration Analysis completed in coordination with the Pima County 

RFCD (see section 4.4.8.2).  The pipeline right-of-way widths and ATWS needs associated with the 

Project were determined by Sierrita based on consultations with Pima County RFCD and Pima County 

RFCD requirements.  

We find that construction and operation of the Project would not jeopardize the continued 

existence of the northern Mexican gartersnake.  In the event that the proposed northern Mexican 

gartersnake becomes listed prior to initiation or completion of the Project, we are providing the 

conditional determination that the Project may affect, but is not likely to adversely affect the northern 

Mexican gartersnake.   

Northern Mexican Gartersnake – Proposed Critical Habitat 

On July 10, 2013, the FWS proposed to designate critical habitat for this species.  The proposal is 

currently out for public comment until September 9, 2013 (78 FR 41500 and 78 FR 41550).   

Critical habitat has been proposed in 14 different units in central to southern Arizona for this 

species, of which the BANWR unit is the closest to the Project area.  The BANWR critical habitat unit 

consists of 117,335 acres and includes the springs, seeps, streams, livestock tanks, and terrestrial space in 

between these features.  The Project does not cross the proposed critical habitat, but comes within 70 feet 

of critical habitat at MP 51.3 (see figure 4.7.1-7).  
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The FWS has identified the following primary constituent elements for habitat that supports the 

northern Mexican gartersnake (78 FR 41550): 

 Aquatic or riparian habitat that includes: 

o perennial or spatially intermittent streams of low to moderate gradient with pools 

or backwater habitat, and with a unregulated or modified/regulated flow regime 

that allows for periodic flooding and adequate river functions, such as flows 

capable of processing sediment loads; or 

o lentic wetlands, such as livestock tanks, springs, and cienegas;  

o shoreline habitat with adequate organic and inorganic structure complexity to 

support life-history functions; and 

o aquatic habitat with characteristics that support a native amphibian prey base. 

 Adequate terrestrial space (600 feet lateral extent to either side of bankfull stage) adjacent 

to designated stream systems with sufficient structure characteristics to support life-

history functions. 

 A prey base consisting of viable populations of native amphibian and native fish species. 

 An absence of nonnative fish species, bullfrogs (Lithobates catesbeianus), and/or crayfish 

(Orconectes virilis, Procambarus clarki, etc.), or occurrences of these nonnative species 

at low enough levels such that recruitment of northern Mexican gartersnakes and 

maintenance of viable native or nonnative prey species is still occurring. 

Although the Project would not directly impact proposed northern Mexican gartersnake critical 

habitat, the Project-related indirect impacts include potential degradation and modification of aquatic 

habitat (i.e., livestock tanks) through increased sedimentation or erosion caused by Project activities, 

including the removal of adjacent riparian vegetation and introduction of barriers to wildlife movement 

(e.g., within ephemeral washes and riparian corridors).   

Sierrita’s Reclamation Plan and Post-Construction Vegetation Monitoring Document (see 

appendices G and H, respectively) identify the procedures that would be used to restore the right-of-way 

to pre-construction conditions and other revegetation techniques to reduce the timeframe for revegetation, 

which can extend out more than 50 years for desert shrub communities (see section 4.4.8).   

During the summer monsoon period there is the potential that northern Mexican gartersnakes 

could disperse through the Project area.  Since issuance of the draft EIS, Sierrita adopted our 

recommendations to its Plan and Procedures to further reasonably minimize potential impacts on 

ephemeral washes that could be used by this species as movement corridors during the summer monsoon 

period.  Revised versions of Sierrita’s Plan and Procedures are included in appendices E and F, 

respectively. 

Riparian Movement Areas 6 and 7 are north-south connections where the northern Mexican 

gartersnake critical habitat is proposed (see section 4.5.3).  It is possible that northern Mexican 

gartersnake utilize the PCRRH within these riparian movement corridors for thermoregulation, gestation, 

shelter, protection from predators, immigration, emigration, brumation, and foraging.  In order to 

adequately minimize impacts on these important PCRRH, Sierrita adopted our recommendations from the 
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draft EIS and consulted with the Pima County RFCD to determine construction right-of-way widths and 

ATWS placement (see sections 4.7.1.1 and 4.3.2.6). 

With the appropriate implementation of Sierrita’s Plan and Procedures, the Reclamation Plan, 

and Post-Construction Vegetation Monitoring Document, the additional conservation measures outlined 

above, and our recommendations, impacts on northern Mexican gartersnake habitat would be reduced and 

localized.  Therefore, we determined that construction and operation of the Project would not destroy or 

adversely modify the proposed northern Mexican gartersnake critical habitat.  In the event that the 

proposed critical habitat become designated prior to initiation or completion of the Project, we are 

providing the conditional determination that the Project may affect, but is not likely to adversely affect 

northern Mexican gartersnake critical habitat.  

4.7.1.7 Sonoran Desert Tortoise 

The Sonoran desert tortoise became a candidate species under the ESA in 2010 and is an Arizona 

WSC.  The Sonoran population of desert tortoise is found south and east of the Colorado River in Arizona 

south to the Rio Yaqui in southern Sonora, Mexico.  This species is widespread throughout Pima County, 

primarily inhabiting rocky slopes and bajadas7 in Sonoran Desertscrub habitat (specifically paloverde-

mixed cacti associations), and less frequently in desert grassland, juniper woodland, and interior chaparral 

habitats (FWS, 2012f; Pima County, 2012c).  In its comments on the draft EIS, the DOI on behalf of the 

BANWR noted that the Sonoran desert tortoise also inhabits Brown Canyon and Altar Valley grasslands.  

Burrows and shelter sites are the most important habitat feature for Sonoran desert tortoise, which are 

used to escape the extreme temperatures.  Burrows are generally located in loose soil below rocks and 

boulders or under vegetation, but shelter may also be sought under rock crevices and live or dead 

vegetation (AGFD, 2001c). 

Desert tortoises are most active during the summer monsoon season (June 15 to September 30), 

with peak activity occurring between August and September.  Females lay their eggs in late June or early 

July inside burrows and remain outside to guard their eggs.  By mid-October, tortoises withdraw to winter 

burrows where they spend most of their time conserving water and energy, although they may venture out 

on warm days to bask, move about, or forage.  Hibernation can end as early as February for females, but 

males may hibernate through spring (AGFD, 2001c). 

A variety of annual and perennial grasses, forbs, and succulents are foraged by the Sonoran desert 

tortoise, although the most common food item includes the woody vine Janusia gracilis and various 

mallows (Malvaceae) (AGFD, 2001c).  The mountain lion is the main predator of adult tortoise; however, 

coyotes, kit fox, bobcat, gray fox, and badger prey on hatchlings, juveniles, and eggs (Pima County, 

2012c). 

In the early 1980s, desert tortoise suffered a notable population decline due to an upper 

respiratory tract disease in Arizona, California, and Nevada.  Major threats to this species over its entire 

range consist of habitat degradation and loss from invasive plants (buffelgrass), unnatural fire regimes, 

urban and agricultural development, off-road vehicle use, livestock grazing, illegal immigration and U.S. 

Border Patrol activities, habitat fragmentation from roads and highways, introduction of barriers to 

dispersal and genetic exchange, drought, climate change, illegal collection and vandalism, and predation 

from feral dogs, ravens, and humans (FWS, 2012f; Pima County, 2012c).   

                                                      
7  A bajada is a broad slope of debris spread along the lower slopes of mountains by descending streams. 
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In the FWS’ 12-month finding on the petition to list the Sonoran population of the desert tortoise, 

with regards to livestock grazing, the FWS found that the data generated from research on the effects on 

tortoises and their habitat are variable, making it difficult to accurately assess the risk of livestock grazing 

to the Sonoran desert tortoise.  Furthermore, the FWS indicated that because grazing is actively managed 

by land-managing agencies in Arizona, the severity of the impacts on Sonoran desert tortoise where 

livestock grazing overlaps with their habitat would be more limited.  However, livestock grazing 

occurring in Sonora, Mexico was identified as a threat to this species because there are limited regulations 

affecting livestock management and impacts are expected to be more severe (75 FR 78093, 2010).  

Suitable habitat for the Sonoran desert tortoise is found in Sonoran Desertscrub habitat between 

MPs 0.1 and 3.3 and MPs 5.5 and 26.1 (see figure 4.7.1-8).  In addition, one Sonoran desert tortoise was 

observed during Sierrita’s 2012 field surveys near MP 38.8, and known occurrences of this species have 

been documented within the vicinity of the Project area.   

Potential Project-related impacts on Sonoran desert tortoise include the temporary reduction of 

foraging habitat within the construction right-of-way, potential destruction of burrows, introduction of 

barriers to wildlife movement, and potential injury and/or mortality to individuals by vehicles and/or 

heavy equipment, and/or by tortoises falling into open trenches.  Construction noise could alter the 

behavior and spatial and temporal distribution of this species, decreasing foraging efficiency.  

Additionally, the spread of noxious weeds by construction activities would also contribute to the 

degradation and modification of Sonoran desert tortoise habitat.   

To avoid or adequately minimize potential Project-related impacts on the Sonoran desert tortoise, 

and in addition to implementing its Reclamation Plan, Post-Construction Vegetation Monitoring 

Document, and Noxious Weed Control Plan (see appendices G, H, and I, respectively), Sierrita would: 

 have a biological monitor that is qualified to identify and handle Sonoran desert tortoise 

present during construction and restoration activities assist the EI.  If Sonoran desert 

tortoise are observed during construction, the biological monitor and EI would follow the 

AGFD Guidelines for Handling Sonoran Desert Tortoises Encountered on Development 

Projects (2007e); 

 cover open trenches at the end of each work day or provide escape ramps for wildlife that 

may fall into the trenches; 

 inspect trenches at the beginning of each work day to determine if any wildlife has 

become trapped in the trenches; 

 create breaks in spoils piles to reduce impediments or barriers to cross-valley dispersal 

movements of this species; 

 prohibit pets on the construction site; 

 limit vehicle use to existing or designated routes; 

 limit vehicle speeds to less than 25 miles per hour on unpaved roads; 

 implement the measures outlined in its SPCC Plan (see appendix O); 
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 flag the boundaries of the construction right-of-way and limit activities and vehicles use 

to within those boundaries; 

 minimize blading of areas to the extent practical; 

 maintain construction sites in a sanitary condition and remove all trash; and 

 close and restore temporary access routes after Project completion. 

We determined that construction and operation of the Project may impact individuals, but 

population level effects are unlikely and/or would not contribute to a trend toward federal listing specific 

to the Sonoran desert tortoise. 

4.7.1.8 Cactus Ferruginous Pygmy-Owl 

The cactus ferruginous pygmy-owl was listed as endangered in 1997 by the FWS, but was 

subsequently delisted in 2006 (FWS, 2008b).  A new petition to list the pygmy-owl was submitted soon 

after its delisting, which the FWS found not warranted in 2011 (76 FR 61856).  This decision is currently 

in litigation (Pima County, 2012c) and, therefore, we included a discussion of this species in the EIS.  The 

cactus ferruginous pygmy-owl continues to receive protection under the MBTA and also receives 

protection under Arizona State Law (Arizona Revised Statutes Title 17), which protects individuals (but 

not their habitat).  The species is also an Arizona WSC and a Tier 1B SGCN. 

The cactus ferruginous pygmy-owl is one of three subspecies of the ferruginous pygmy-owl 

(Glaucidium brasilianum) and is the only subspecies to reside in Arizona (AGFD, 2001d).  The western 

population resides in Arizona and its range extends from central Arizona south to Colima and Michoacán, 

Mexico (FWS, 2008b).  In Pima County, this owl has been detected in the Tohono O’odham Nation, the 

Altar Valley, and in the Organ Pipe Cactus National Monument.  The current population is unknown; 

however, the southern Arizona and northern Sonora, Mexico population has been declining for the last 10 

years (Pima County, 2012c).   

In central and southern Arizona, the pygmy-owl is primarily associated with dense thicket or 

woodland vegetation in Sonoran Desertscrub habitat below 1,200 feet of elevation, but is also found in 

riparian drainages and woodlands within Semidesert Grassland communities.  They are often found 

nesting in woodpecker or natural cavities of saguaro cactus, but also use broadleaf riparian trees (FWS, 

2008b; AGFD, 2001d; Pima County, 2012c).  Pygmy-owls are most active at dawn and dusk, during 

which they are believed to forage on small birds, insects, lizards, and small mammals.  Multi-layered 

vegetation appears to be important for foraging habitat.  Breeding activity occurs between September and 

April and eggs laying starts by April 20.  Young fledge within 27 to 30 days (AGFD, 2001d; FWS, 

2008b). 

Pima County’s Wildlife Connectivity Assessment identified Landscape Movement Area 19, a 

north-south linkage between the Baboquivari/Coyote/Quinlan Mountains, BANWR, and Mexico along 

the Pozo Verde Mountains, and Riparian Movement Area 6, a northeast-southwest linkage between the 

Baboquivari/Coyote/Quinlan Mountains and BANWR to the Altar Wash Riparian Movement Area 7 by 

way of the Brown Wash, as wildlife movement corridors for the cactus ferruginous pygmy-owl (see 

section 4.5.3) (AGFD, 2012i).  These corridors may be important to connect isolated populations of 

pygmy-owls and maintain genetic diversity (Pima County, 2012c).  

The primary threats to this species over its entire range are from habitat degradation and loss, 

fragmentation, competition with other birds, and potentially inbreeding and reduced genetic diversity due 
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to increasingly isolated populations, particularly in the northern part of its range (FWS, 2008b).  

Reduction in prey density, drought, and predation may also contribute to this subspecies decline (Pima 

County, 2012c). 

The entire Project area is within the historical range of the pygmy-owl, and the majority of the 

Project is within formerly designated critical habitat.  Suitable habitat is found throughout the Project 

area, mostly along ephemeral washes and in some upland areas (see figure 4.7.1-9).  The FWS reported 

that eight sites were known to be occupied by the cactus ferruginous pygmy-owl in the northern half of 

the Altar Valley in 2012.  These sites are approximately 6 miles east and west of the Project area near 

foothills.  Another site is approximately 5 miles northwest of the Project area near Three Points, in the 

south end of the Roskruge Mountains (Richardson, 2012).  The owner of the Sierra Vista Ranch identified 

another nest on her property in 2006 near a stock tank near the boundary of BANWR (Owen, 2012). 

Sierrita conducted cactus ferruginous pygmy-owl surveys between March and June 2012 and 

2013 in accordance with the broadcast survey protocol developed by the AGFD and FWS (2000).  Each 

year consisted of three rounds of surveys.  No owls were detected in 2012; however, in 2013, one owl was 

detected near one of the call stations in the northern portion of the Project area, and two owls were later 

observed in a mesquite tree near a large saguaro at the same site.  These individuals were observed about 

350 meters (1,148 feet) outside the Project area.  Sierrita conducted ongoing monitoring at this site and 

nesting was confirmed.  This nest site eventually fledged at least three young. 

Potential Project-related impacts on the cactus ferruginous pygmy-owl include reduction in 

suitable foraging and nesting habitat and noise and other disturbance that may alter behavior and spatial 

and temporal distribution of this species.   

To reduce potential Project-related impacts on the cactus ferruginous pygmy-owl, Sierrita would: 

 conduct pre-construction surveys to document local occurrences of nesting birds unless 

construction would occur outside of the nesting periods;   

 if possible, perform clearing, grubbing, and other site preparation activities in advance of 

nest initiation to deter certain species from establishing nests that would then require 

avoidance; 

 have a qualified biologist assigned to each survey spread that would conduct an active 

nest survey in the area to be cleared when cactus ferruginous pygmy-owl habitat cannot 

be avoided during the nesting season (early April through September).  The biologist 

would consult with the Tucson FWS-AESO to obtain additional guidance on conducting 

the necessary surveys; FWS staff at the Regional Migratory Bird Management Office 

may provide additional input.  The biologist would identify active nests and the 

associated species located within clearing areas using GPS.  The biologist would monitor 

nests within the clearing area and the associated birds’ behavior, and would promptly 

notify and consult FWS staff in cases where nesting birds are present.  The surveys and 

the FWS consultation would be completed at least 5 days prior to arrival of construction 

equipment; 

 to the extent practicable, avoid removal of saguaro cacti; 
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Potential suitable habitat for this species includes dense thicket
or woodland vegetation in Sonoran Desertscrub habitat below
1,200 feet of elevation, and riparian drainages and woodlands
within Semidesert Grassland communities (refer to section
4.7.1.8).  The Project area is located in elevations greater than
1,200 feet, and therefore suitable habitat for this species is
limited in this area.  Field-verified suitable habitat was identified
by field surveys conducted by Sierrita in 2012 and 2013.
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 transplant, if feasible (based on size, health, etc.), saguaro cacti that cannot be avoided; 

and 

 replace saguaro cacti that cannot be avoided and that are not transplantable with nursery 

stock (if available) at a 3:1 ratio to obtain a 1:1 survivability ratio after the second 

growing season, and monitor over a 5-year period. 

Sierrita would also implement best management practices to reduce the impacts of lighting and 

noise on raptors and listed species (which includes the pygmy-owl), including using appropriate mufflers 

or baffles on generators to attenuate noise from construction equipment, limiting nighttime construction 

activities that would require lighting, with the exception of the 24-hour continuous HDD of the CAP 

Canal, limiting construction vehicle access around active nests, and, to the extent practical, avoiding the 

removal of inactive nests. 

Based on the results of Sierrita’s 2013 call surveys, two cactus ferruginous pygmy-owls were 

identified approximately 1,150 feet east of the Project area and east of State Highway 286, which is 

between the Project and the identified species location.  Because the loss of a single pygmy-owl nest 

could have population-level impacts due to the current low numbers of nesting owls, Sierrita committed 

to: 

 conducting additional surveys and/or monitoring efforts of detected owls during the 

breeding season in 2014 to obtain information on the behavior of the nesting birds, as 

requested by the FWS;  

 siting Project workspaces on the western side of State Highway 286 in order to maintain 

separation between the Project and the one identified nest site (which is east of the State 

Highway 286); and 

 conducting call surveys prior to construction in 2014 to determine if cactus ferruginous 

pygmy-owl are in the vicinity of the Project area.  Should a cactus ferruginous-pygmy 

owl be detected, Sierrita would notify the FWS and coordinate any necessary avoidance 

and/or conservation measures. 

We determined that construction and operation of the Project may impact individuals, but 

population level effects are unlikely and/or would not contribute to a trend toward federal listing specific 

to the cactus ferruginous pygmy-owl.   

4.7.2 State-Sensitive Species 

The AGFD has two state-sensitive species lists, the Arizona WSC and Arizona SGCN.  Arizona 

WSC are species whose occurrence in Arizona is or may be in jeopardy, or have known or perceived 

threats or population declines, as described by the Arizona WSC list (AGFD, 2013a).  The Arizona WSC 

list is currently being updated by the AGFD.  The Arizona SGCN is a more recent list developed as part 

of the State Wildlife Action Plan, which ranks species according to one or more of the following 

vulnerability criteria: 

1. extirpated from Arizona; 

2. federal or state status; 

3. declining status; 

4. disjunct status; 

5. demographic status; 

6. concentration status; 
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7. fragmentation status; and 

8. distribution status. 

SGCN are then ranked into three tiers based on the number of vulnerability criteria that apply.  

Tier 1A species satisfy one or more of the eight vulnerability criteria and are either federally listed under 

the ESA, are specifically covered under a signed conservation agreement, were recently removed from 

ESA and require post-delisting monitoring, or are a closed season species listed by the AGFD 

Commission Orders 40, 41, or 42.  Tier 1B species satisfy at least one of the eight vulnerability criteria, 

and Tier 1C species are unknown status species.  There is currently insufficient information for Tier 1C 

species to assess their vulnerability criteria (AGFD, 2012h).  For the purposes of this EIS, only Tier 1A 

and Tier 1B SGCN species were evaluated to determine their potential to occur in the Project area and to 

assess the potential impacts of the Project on these species and their habitat.  

Species with the potential to occur in or near the Project were determined primarily through the 

AGFD HabiMapTM SGCN Query and through the review of species habitat and range information 

provided through informal consultation with and technical assistance from the FWS, AGFD, Pima 

County, and the Arizona Native Plant Society.  Sierrita identified 28 Arizona WSC, 21 Tier 1A and 56 

Tier 1B SGCN, 9 Highly Safeguarded plants, and 27 Salvage Restricted plants (AGFD, 2012h and 2013) 

that could occur in the Project area.   

The WSC, SGCN, Highly Safeguarded, and Salvage Restricted species that are also federally 

listed, proposed, candidate, or species of concern are listed in table 4.7.1-1 and are discussed in more 

detail in section 4.7.1.  Bald and golden eagles and other migratory birds are discussed in section 4.5.7.   

Table 4.7.2-1 describes the range and habitat where state-sensitive species are typically found.  

The AGFD uses the Arizona Gap Analysis Program vegetation classification system to map wildlife 

habitat, but uses Brown and Lowe (1982) to provide broader habitat descriptions as described in section 

4.4.1) (AGFD, 2012g, 2012h).  Most impacts on special status species are a function of the type of habitat 

disturbed (habitat association), the length of time necessary for important habitat characteristics to be 

restored, species mobility, species dependence on specific habitat features, or species disturbance 

tolerance.  Of the species listed in table 4.7.2-1, 34 are not expected to be affected by the Project because 

suitable habitat does not exist in the Project area, there would not be a direct impact on the species’ forage 

species, and/or there are no roosting/breeding sites in the Project area.  

Impacts on state-sensitive species would typically be similar to those described for general 

vegetation communities and wildlife populations, as discussed in sections 4.4 and 4.5, respectively.  

Terrestrial wildlife, such as mammals, reptiles, and amphibians, could be subject to mortality or 

displacement during clearing and could lose habitat along the right-of-way.  Birds could be affected by 

loss of nesting or foraging habitat during clearing for the Project, and they could be disturbed by human 

activity.  Sensitive plants and vegetation types could be lost through habitat disruption. 

The generalized impacts described above would largely be avoided or adequately minimized 

through implementation of the Sierrita’s proposed measures and additional measures that we recommend.  

These measures include implementation of Sierrita’s Plan, Procedures, Reclamation Plan, Post-

Construction Vegetation Monitoring Document, and Noxious Weed Control Plan.  Implementation of 

these plans would decrease the potential for erosion, restore pre-construction contours, increase the 

potential for successful revegetation of habitats, and prevent or control the spread of weeds.  We 

determined that, given the nature of the species present and the measures that would be implemented as 

part of this Project, impacts on state-sensitive species would be avoided or appropriately minimized.  

Although, due to the time associated with the re-establishment of most vegetation types in the Project 

area, impacts would also be long term to permanent. 
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Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

MAMMALS      

Harris’ 
antelope 
squirrel a 

Ammospermophilus 
harrisii 

SGCN Tier 1B Rockier habitats of the desert.  Feed on green 
vegetation and fruits of the cholla, prickly pear, 
and barrel cacti, mesquite beans, insects, and 
other mice. 

Suitable habitat for this species is found within the Project 
area and this species was observed during Sierrita’s field 
surveys.  Therefore, the Project may affect this species 
through reducing quality and/or availability of foraging 
habitat.  Direct mortality of individuals during construction 
activities is also possible.   

Arizona Sonoran 
Desert Digital 
Library, 2013a.   

Mexican long-
tongued bat 

Choeronycteris 
mexicana 

WSC 
SGCN Tier 1B 

Found in southeast Arizona from the Chiricahua 
Mountains north to the Santa Catalina Mountains, 
and west to the Baboquivari Mountains.  
Unpublished records in Pinal, Pima, Graham, 
Santa Cruz, and Cochise Counties.  Feed 
primarily on cactus and Agave species.  Roost in 
caves and abandoned mines. 

Suitable roosting habitat not anticipated in the Project area.  
This species likely uses the Project area for foraging 
habitat.  Therefore, the Project may affect this species 
through reducing quality and/or availability of foraging 
habitat and key species.   

AGFD, 2006a.   

Pale 
Townsend’s 
big-eared bat b 

Corynorhinus 
townsendii 
pallescens 

SCGN Tier 1B Widespread in Arizona including Pima County.  
Roosts in caves and mines in desertscrub, oak 
woodland, oak/pine, pinyon/juniper, and 
coniferous forests.  Hibernate in cold caves, lava 
tubes, and mines mostly in uplands and 
mountains.  Insectivorous bats; may forage 4 to 5 
miles from roost site. 

Suitable roosting habitat not anticipated in the Project area.  
This species likely uses the Project area for foraging 
habitat.   

AGFD, 2003a.   

Banner-tailed 
kangaroo rat 

Dipodomys 
spectabilis 

SGCN Tier 1B Found from northeastern Arizona southward to 
Mexico and from southern Arizona eastward to 
Texas.  Inhabit desert grasslands with scattered 
shrubs. 

This species likely uses the Project area for foraging 
habitat.  Therefore, the Project may affect this species 
through reducing quality and/or availability of foraging 
habitat.  Direct mortality of individuals during construction 
activities is also possible.   

Best, 1988.   

Spotted bat b Euderma 
maculatum 

WSC, 
SGCN Tier 1B 

Identified from near Yuma, Roll, Maricopa 
Junction, Tempe, Littlefield, Kaibab Plateau, 
southeast of Seligman, and Marble Canyon.  
Found in wide range of vegetation communities, 
including desertscrub, riparian and pinyon-juniper, 
and montane coniferous forests.  Insectivorous 
bat. 

The spotted bat is more commonly found in the 
northwestern part of the state.  Although potentially suitable 
habitat exists in the Project area, it appears to be southwest 
of its normal range. 

AGFD, 2003k.  
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Greater 
western mastiff 
bat b 

Eumops perotis 
californicus 

SGCN Tier 1B Ranges from central Mexico across the 
southwestern United States.  Forages in dry 
desert washes, floodplains, chaparral, oak 
woodland, open ponderosa pine forest, grassland, 
and agricultural areas.  Primarily cliff-dwelling 
species.  Insectivorous bat. 

This species likely uses the Project area for foraging habitat.  
Because it is an insectivorous species, insects consumed 
by bats may use habitat within the Project area and could 
potentially be impacted by loss of habitat, thus representing 
a loss of insectivorous bat foraging habitat and prey.  
Suitable roosting habitat not anticipated in the Project area. 

Pierson, 2005.  

Underwood’s 
mastiff bat b 

Eumops 
underwoodi 

SGCN Tier 1B Known from four localities near Sasabe and in the 
vicinity of the Baboquivari Mountains.  Limited 
information available on preferred habitat.  Have 
been found in Sonoran desertscrub and 
mesquite/grassland communities.  Insectivorous 
bat. 

This species likely uses the Project area for foraging habitat.  
Because it is an insectivorous species, insects consumed 
by bats may use habitat within the Project area and could 
potentially be impacted by loss of habitat, thus representing 
a loss of insectivorous bat foraging habitat and prey.  

AGFD, 2003m.  

Western red 
bat b 

Lasiurus 
blossevillii 

WSC, 
SGCN Tier 1B  

Summer resident only, found scattered throughout 
the state.  Primary habitat is broad-leaf deciduous 
riparian forests and woodlands, but may also 
roost in saguaro cacti boots and occasionally 
caves.  Insectivorous bat. 

This species likely uses the Project area for foraging habitat.  
Because it is an insectivorous species, insects consumed 
by bats may use habitat within the Project area and could 
potentially be impacted by loss of habitat, thus representing 
a loss of insectivorous bat foraging habitat and prey.  
However, the species is only a summer resident and there 
is limited broad-leaf deciduous riparian habitat located 
within the Project area and impacts on this species are not 
expected.   

AGFD, 2003e. 

Western 
(southern) 
yellow bat b 

Lasiurus 
xanthinus (ega) 

WSC, 
SGCN Tier 1B 

Primary range between Tucson and Phoenix, but 
also found in Sasabe.  Found in urban areas with 
palm trees and low- to mid-elevation riparian 
communities with broad-leaved deciduous trees.  
Insectivorous bat. 

This species likely uses the Project area for foraging habitat.  
Because it is an insectivorous species, insects consumed 
by bats may use habitat within the Project area and could 
potentially be impacted by loss of habitat, thus representing 
a loss of insectivorous bat foraging habitat and prey.  
However, there is limited broad-leaf deciduous riparian 
habitat located within the Project area and impacts on this 
species are not expected.   

AGFD, 2003f. 

Antelope 
jackrabbit a 

Lepus alleni SGCN Tier 1B Drier areas of the desert, including creosotebush 
flats, mesquite grasslands, and cactus plains.  
Prefers habitats with sparse grasses. 

Suitable habitat for this species is found in the Project area 
and this species was observed during Sierrita’s field 
surveys.  Therefore, the Project may affect this species 
through reducing quality and/or availability of foraging 
habitat. 

Arizona Sonoran 
Desert Digital 
Library, 2013b.   

California leaf-
nosed bat 

Macrotus 
californicus 

WSC, 
SGCN Tier 1B 

Range primarily south of the Mogollon Plateau 
and in extreme southeastern and extreme 
northwestern Mohave County.  Generally found in 
Sonoran Desertscrub habitat, roosts in mines, 
caves, and rock shelters.  Insectivorous bat, but 
will also feed on fruits, including those of cacti. 

Suitable roosting habitat not anticipated in the Project area.  
This species likely uses the Project area for foraging habitat.  
Therefore, the Project may affect this species through 
reducing quality and/or availability of foraging habitat.  

AGFD, 2001e. 
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Cave myotis b Myotis velifer SGCN Tier 1B Ranges south of Mogollon Plateau to the 
Chiricahua Mountains and south to Mexico.  
Found predominately in desertscrub of 
creosotebush, brittlebush, paloverde, and cacti.  
Roosts in caves, tunnels, and mineshafts.  
Insectivorous bat.  

See Greater western mastiff bat. AGFD, 2002j. 

Yuma myotis b Myotis 
yumanensis 

SGCN Tier 1B Found throughout most of the state, with the 
exception of the northeastern and southeastern 
corners.  Prefers riparian, desertscrub, moist 
woodlands, and forests.  Roost in caves, mines, 
attics, buildings, underneath bridges, and other 
similar structures.  Insectivorous bat. 

Although potentially suitable habitat exists in the Project 
area, it appears to be outside of its normal range.  Suitable 
roosting habitat not anticipated in the Project area. 

AGFD, 2003c. 

Cockrum’s 
desert shrew 

Notiosorex 
cockrumi 

SGCN Tier 1B Found in southeastern Arizona south into Sonora, 
Mexico.  Commonly found in desertscrub habitat 
dominated by mesquite, agave, cholla, and 
oakbrush.   

This species likely uses the Project area for foraging habitat.  
Therefore, the Project may affect this species through 
reducing quality and/or availability of foraging habitat.  
Direct mortality of individuals during construction activities is 
also possible.   

Timm, et al., 2008.   

Pocketed free-
tailed bat b 

Nyctinomops 
femorosaccus 

SGCN Tier 1B Found in Pima, Gila, Mohave, Maricopa, La Paz, 
Pinal, Graham, Cochise, and Yuma Counties.  
Frequents a variety of plant communities, 
including desert shrub and pine-oak forests.  
Insectivorous bat. 

See Underwood’s mastiff bat. AGFD, 2003b. 

Coues’ 
whitetail deer a 

Odocoileus 
virginianus 
couesi 

SGCN Tier 1B Oak woodlands and chaparral covered hillsides 
with oaks and pines, ocotillo thickets (see section 
4.5.4). 

Suitable habitat for this species is found in the Project area 
and this species was observed during Sierrita’s field 
surveys.  Therefore, the Project may affect this species 
through reducing quality and/or availability of foraging 
habitat. 

AGFD, 2012d.  

Arizona pocket 
mouse 

Perognathus 
amplus 

SGCN Tier 1B Western and central Arizona extending southward 
to northwest Sonora, Mexico.  Found in 
desertscrub and grassland.  Prefers flat habitats 
with scattered shrubs or bunchgrasses.  

This species likely uses the Project area for foraging habitat.  
Therefore, the Project may affect this species through 
reducing quality and/or availability of foraging habitat.  
Direct mortality of individuals during construction activities is 
also possible.   

Linzey, et al., 
2008.   

Mexican free-
tailed bat b 

Tadarida 
brasiliensis 

SGCN Tier 1B Found throughout the state; winters in the 
southern half of the state.  Preferred habitat 
includes desertscrub, coniferous forests, and 
coniferous woodlands.  Insectivorous bat. 

See Underwood’s mastiff bat. AGFD, 2004d.  

Kit fox a Vulpes macrotis SGCN Tier 1B Open, sparsely vegetated flats and areas with 
deeper soils for digging dens.  Prey on kangaroo 
rats, mice, rabbits, and vegetation. 

This species was observed during Sierrita’s field surveys 
and likely uses the Project area for foraging habitat.  
Therefore, the Project may affect this species through 
reducing quality and/or availability of foraging habitat. 

Arizona Sonoran 
Desert Digital 
Library, 2013c.   



 

 

T
h

rea
ten

ed
, E

n
d

a
n

g
ered

, a
n

d 
4

-1
5

0
 

  
O

th
er S

p
ecia

l S
ta

tu
s S

p
ecies 

TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

REPTILES      

Canyon 
spotted whiptail 

Aspidoscelis burti SGCN Tier 1B Found in eastern Pima County and western Santa 
Cruz County.  Inhabits semidesert grassland and 
Madrean Evergreen Woodland communities, and 
riparian drainages in Sonoran Desertscrub 
communities.  

Suitable habitat for this species is found in the Project area.  
Therefore, the Project may affect this species through 
reducing quality and/or availability of habitat.  Direct 
mortality of individuals during construction activities is also 
possible.   

Brennan, 2008a.  

Red-back 
whiptail 

Aspidoscelis 
xanthonota 

SGCN Tier 1B Found in Pima County in the Quitobaquito Hills, 
Ajo Range, and Ajo, Puerto Blanco, and Agua 
Dulce Mountains.  Inhabit canyons and hills in 
juniper-oak woodlands to Sonoran upland desert 
habitats, and dense riparian corridors.   

See Canyon spotted whiptail.   AGFD, 2003d.  

Variable 
sandsnake 

Chilomeniscus 
stramineus 

SGCN Tier 1B Found across most of southcentral Arizona with 
isolated populations in the southwest.  Found in 
the Arizona Upland division of the Sonoran 
Desertscrub community above the flats, and in or 
near drainages and canyons.   

See Canyon spotted whiptail.   Brennan, 2008b.  

Tiger 
rattlesnake 

Crotalus tigris SGCN Tier 1B Found in central, southcentral, and extreme 
southeastern Arizona in Arizona Upland Sonoran 
Desertscrub and Madrean Evergreen Woodland 
communities.  Generally inhabit rocky slopes or in 
washes in the foothills or mountains.  

See Canyon spotted whiptail.   Brennan, 2008c.  

Sonoran 
collared lizard 

Crotaphytus 
nebrius 

SGCN Tier 1B Southwestern Arizona including Maricopa, Pima, 
Pinal, and Yuma Counties.  Inhabits rocky 
bajadas, hillsides, canyons, and mountain slopes 
in areas with large rocks and boulders in Sonoran 
desertscrub communities. 

See Canyon spotted whiptail.   AGFD, 2007c.   

Gila monster a Heloderma 
suspectum 

SGCN Tier 1A Found across most of western and southern 
Arizona in desertscrub, conifer woodland, and 
Madrean Evergreen woodland.  Most common 
above the flats in rocky drainages and on rugged 
bajadas, hillsides, and mountain slopes. 

See Canyon spotted whiptail.   Brennan, 2008d.   

Hooded 
nightsnake 

Hypsiglena 
species novum 

SGCN Tier 1B Found in southeastern Pima County in Sonoran 
Desertscrub, grasslands, woodlands, and 
montane forest habitats in a variety of terrains.  
Most abundant in desertscrub and semidesert 
grassland communities with moderate terrain.  

See Canyon spotted whiptail.   Brennan, 2008c.   
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Arizona mud 
turtle 

Kinosternon 
arizonense 

SGCN Tier 1B Found in southcentral Arizona in Lower Colorado 
River Sonoran Desertscrub, Arizona Upland 
Sonoran Desertscrub, and Semidesert Grassland 
communities, associated with low valleys and 
gently sloping bajadas.  Found near water 
sources, such as rain pools in washes, livestock 
tanks, ponds, and ditches. 

Species may occur in ephemeral washes, rain pools, and 
livestock tanks in or in the vicinity of the Project area and 
could disperse through the Project area during summer 
monsoon period.  Although livestock tanks would not be 
directly impacted, the Project could have indirect impacts on 
suitable habitat.  Direct mortality of individuals during 
construction activities is also possible.   

Brennan, 2008f.   

Sonoran 
whipsnake 

Masticophis 
bilineatus 

SGCN Tier 1B Primarily found in Mexico, but can reach into 
southwestern New Mexico and southeastern to 
west central Arizona.  Commonly found in rocky 
canyons, riparian areas, foothills, and mountains 
with dense vegetation, and open creosotebush 
flats. 

See Canyon spotted whiptail.   Arizona-Sonora 
Desert Museum, 
2013.   

Sonoran 
coralsnake a 

Micruroides 
euryxanthus 

SGCN Tier 1B Found in most of southern Arizona in Sonoran 
Desertscrub, semidesert grassland, and into lower 
reaches of woodlands.  Typically found in gravelly 
drainage, mesquite lined washes, and canyons.   

See Canyon spotted whiptail.   AGFD, 2008.   

Brown 
vinesnake b 

Oxybelis aeneus WSC Found in southcentral Arizona with isolated 
records from Santa Rita and Baboquivari 
mountains.  Inhabit dense brush habitat on 
hillsides, canyons, and stream bottom covered 
with sycamore, oak, walnut, and wild grape. 

Suitable habitat for this species is limited and few records of 
this species have been documented in the vicinity of the 
Project area.   

AGFD, 2003g.   

Regal horned 
lizard a 

Phrynosoma 
solare 

SGCN Tier 1B Found across southeastern Arizona in Arizona 
Upland Sonoran Desertscrub, Chihuahuan 
Desertscrub, and Semidesert Grassland 
communities.  Most commonly found in valleys, 
rocky bajadas, and low foothills where there are 
low shrubs, and open patches. 

Suitable habitat for this species is found in the Project area 
and this species was observed during Sierrita’s field 
surveys.  Therefore, the Project may affect this species 
through reducing quality and/or availability of habitat.  Direct 
mortality of individuals during construction activities is also 
possible.   

Brennan, 2008g. 

Saddled leaf-
nosed snake 

Phyllorhynchus 
browni 

SGCN Tier 1B Found in southcentral Arizona in the Arizona 
Upland subdivision of the Sonoran Desertscrub 
community.  Typically found above the flats in 
foothills and on moderate bajadas. 

See Canyon spotted whiptail.   Brennan, 2008h.   

Green ratsnake Senticolis triaspis SGCN Tier 1B Found in the Baboquivari, Pajariot, Atascosa, 
Santa Rita, Empire, Patagonia, Chiricahua, 
Swisshelm, Pedregosa, and Peloncillo Mountains 
of southeastern Arizona in Madrean Evergreen 
Woodland and upper reaches of semidesert 
grassland communities.  Common along relatively 
exposed, steep, rocky slopes and drainages. 

See Canyon spotted whiptail.   Brennan, 2008i.   
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Ornate box 
turtle 

Terrapene ornate SGCN Tier 1A Found in the southeastern corner of Arizona in 
low valleys, plains, and gentle bajadas associated 
with semidesert grasslands, Chihuahuan 
Desertscrub, Sonoran Desertscrub, and Madrean 
Evergreen Woodland communities. 

See Canyon spotted whiptail.   Brennan, 2008j..  

AMPHIBIANS      

Sonoran 
Desert toad a 

Bufo alvarius SGCN Tier 1B Found across southern Arizona in Sonoran 
Desertscrub, semidesert grasslands, oak, and 
pine-oak woodlands.  It can be found several 
miles from water, particularly during the summer 
monsoon season.   

Suitable habitat for this species is found in the Project area 
and this species was observed during Sierrita’s field 
surveys.  Therefore, the Project may affect this species 
through reducing quality and/or availability of habitat.  Direct 
mortality of individuals during construction activities is also 
possible.   

Rorabaugh, 2008a.  

Sonoran green 
toad 

Bufo retiformis SGCN Tier 1B Found in southcentral Arizona throughout Pima 
County.  Inhabits rain pools, wash bottoms, and 
other areas where water accumulates in Sonoran 
Desertscrub communities, including semidesert 
grasslands that have been invaded by mesquite 
and other desert scrub and cacti. 

Species may occur in rain pools and livestock tanks in the 
vicinity of the Project area and could disperse through the 
Project area during summer monsoon period.  Although 
livestock tanks would not be directly impacted, the Project 
could have indirect impacts on suitable habitat.  Direct 
mortality of individuals during construction activities is also 
possible.   

AGFD, 2005a.   

Great Plains 
(western) 
narrow-
mouthed toad 

Gastrophryne 
olivacea 

WSC Found from Patagonia west to the Santa Cruz 
River near Rio Rico and Tucson, into the 
Pajarito/Atascosa ranges, near Robles Junction, 
the Vekol Valley, and the Tohono O’odham 
Nation.  Found in hilly or rolling terrain in oak, 
mesquite, and grassland communities.  Livestock 
tanks thickly lined with mesquites, and ephemeral 
streams and springs serve as breeding sites. 

Species may occur in ephemeral washes and livestock 
tanks in or in the vicinity of the Project area and could 
disperse through the Project area during summer monsoon 
period.  Although livestock tanks would not be directly 
impacted, the Project could have indirect impacts on 
suitable habitat.  Direct mortality of individuals during 
construction activities is also possible.   

Nigro and 
Rorabaugh, 2008a.  

Lowland 
leopard frog 

Rana 
yavapaiensis 

WSC 
SGCN Tier 1A 

Currently found mostly in central Arizona; 
historically were found from lower Colorado River 
east through central Arizona and southeastern 
Arizona to New Mexico.  Associated with rivers, 
streams cienegas, livestock tanks, agricultural 
canals and ditches, mine adits, and other aquatic 
habitat in Sonoran Desertscrub and pinyon-juniper 
woodland communities.   

See Great Plains (western) narrow-mouthed toad. Rorabaugh, 2008b.   

Lowland 
burrowing 
treefrog 

Smilisca fodiens WSC 
SGCN Tier 1B 

Found in southcentral Arizona associated with 
washes that flow south towards Mexico.  
Commonly found in mesquite communities.  
Generally remains underground, only emerging 
with summer monsoon rains and utilize temporary 
pools, washes, livestock tanks, and other 
impoundments as breeding sites.  

See Great Plains (western) narrow-mouthed toad. Nigro and 
Rorabaugh, 2008b.  
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

BIRDS c      

Baird’s sparrow Ammodramus 
bairdii 

WSC 
SGCN Tier 1B 

Winter range in Cochise, Pima, and Santa Cruz 
Counties in dense stands of ungrazed or lightly 
grazed short-grass and mid-grass prairie without 
trees or shrubs. 

Suitable habitat for this species exists in the Project area.  
Therefore, the Project may affect this species through 
reducing quality and/or availability of habitat.   

AGFD, 2001g.   

Western 
grasshopper 
sparrow 

Ammodramus 
savannarum 
perpallidus 

SGCN Tier 1B Documented in grasslands of Altar Valley and the 
BANWR.  Nesting occurs in semiarid grasslands; 
prefer open grasslands between 3,800 and 5,300 
feet elevation with 42 to 60 percent grass cover 
and scrub canopy of 1 to 8 percent. 

See Baird’s sparrow. AGFD, 2006c.   

Golden eagle a Aquila chrysaetos SGCN Tier 1B Found throughout Arizona mostly in mountainous 
areas. 

Suitable foraging habitat for this species is found in the 
Project area and this species was observed during Sierrita’s 
field surveys.  Therefore, the Project may affect this species 
through reducing quality and/or availability of foraging 
habitat.   

AGFD, 2002k.   

Western 
burrowing owl 

Athene 
cunicularia 
hypugaea 

SGCN Tier 1B Predominately non-migratory in southeastern 
Arizona in open, well-drained grasslands, 
steppes, deserts, prairies, and agricultural lands 
along washes and irrigation canals, near livestock 
tanks or corrals. 

See Baird’s sparrow. AGFD, 2001h.   

Northern gray 
hawk a 

Buteo nitidus 
maximus 

WSC Documented in watersheds of the San Pedro 
River and Santa Cruz in Pima, Santa Cruz, and 
Pinal Counties.  Generally found in riparian 
woodlands with large trees or near mesquite. 

Suitable habitat for this species is found in the Project area, 
although it is limited.  The Project may affect this species 
through reducing quality and/or availability of habitat. 

AGFD, 2000.   

Ferruginous 
hawk 

Buteo regalis WSC  
SGCN Tier 1B 

Local irregular winter residents of southeastern 
Arizona; found in open scrublands and 
woodlands, grasslands, and Semidesert 
Grasslands.  Hunting areas typically occur in open 
grasslands. 

See Baird’s sparrow. AGFD, 2001i.   

Buff-collared 
nightjar b 

Caprimulgus 
ridgwayi 

SGCN Tier 1B Breeding range extends north from Mexico into 
southeastern Arizona.  Found in deciduous forest 
and pine-oak forests in rocky areas. 

See Northern gray hawk. Cornell Lab of 
Ornithology, 
2010a.  

Crested 
caracara a 

Caracara 
cheriway 

WSC Known range is almost entirely within the Tohono 
O’Odham Nation in open country including 
pastureland, agricultural areas, and semidesert, 
particularly paloverde-saguaro cacti desert near 
livestock tanks.  The FWS has also indicated that 
nesting caracaras have been detected both east 
and west of Highway 286 in the vicinity of King’s 
Anvil Ranch (FWS personal communication, 
2013). 

See Baird’s sparrow. AGFD, 2003i.  
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Swainson’s 
thrush b 

Catharus 
ustulatus 

SGCN Tier 1B Spring migrant in the south and western part of 
Arizona.  Nest in willow/alder thickets, aspen 
forests, and other deciduous trees along 
lowlands/shaded streams.  Prefer nesting habitats 
adjacent to water. 

Project area does not contain nesting riparian habitat to 
support this species. 

AGFD, 2001k.   

Common 
nighthawk 

Chordeiles minor SGCN Tier 1B Found in the northern and southwest part of the 
state.  Inhabit a variety of habitats, including urban 
and rural habitats, sagebrush, grasslands, and 
rock outcrops. 

See Baird’s sparrow. Cornell Lab of 
Ornithology, 
2010b. 

Evening 
grosbeak b 

Coccothraustes 
vespertinus 

SGCN Tier 1B Found throughout Arizona except the 
southeastern part of the state.  Breeds and 
winters in coniferous or deciduous forests and in 
urban and suburban areas. 

Project area does not contain nesting habitat to support this 
species. 

Cornell Lab of 
Ornithology, 
2010c. 

Gilded flicker a Colaptes 
chrysoides 

SGCN Tier 1B Found in southern Arizona to Mexico in 
southwestern desert woodland and Sonoran 
Desertscrub with large cacti (saguaro cacti, organ 
pipe cacti, cardon, and hecho). 

See Golden eagle.   Miesle, 2013.  

Broad-billed 
hummingbird a 

Cynanthus 
latirostris 

SGCN Tier 1B Found in the lower mountain canyons, mesquite 
bosques of larger washes and rivers, thorn forest, 
and thornscrub.  

See Golden eagle. Arizona Sonoran 
Desert Digital 
Library, 2013d.  

Black-bellied 
whistling duck 

Dendrocygna 
autumnalis 

WSC Southeastern Arizona from Santa Cruz and 
Cochise Counties northwest to Pinal and 
Maricopa Counties; found in rivers, ponds, 
livestock tanks, marshes, and swamps.  Nest in 
trees, thickets, or ground along freshwater pond 
or lakes. 

See Northern gray hawk. AGFD, 2002g.   

Yellow warbler 
b 

Dendroica 
petechia 

SGCN Tier 1B Breeding range through central and southern 
Arizona; found in streamside habitats, particularly 
with cottonwood and willows. 

Suitable habitat for this riparian obligate species does not 
occur in the Project area. 

Arizona Sonoran 
Desert Digital 
Library, 2013e.   

American 
peregrine 
falcon 

Falco peregrinus 
anatum 

WSC,  
SGCN Tier 1A 

Found throughout Arizona wherever sufficient 
prey is found; preferred breeding habitat is sheer 
cliffs overlooking riparian areas or other habitats. 

See Baird’s sparrow. AGFD, 2002h.  

Blue-throated 
hummingbird b 

Lampornis 
clemenciae 

SGCN Tier 1B Found in southeastern Arizona typically in shady 
riparian areas in mountain canyons, but will feed 
in open areas and are frequently observed at 
hummingbird feeders. 

Suitable habitat for this species does not occur in the 
Project area. 

American Bird 
Conservancy, 
2010.  

Gila 
woodpecker a 

Melanerpes 
uropygialis 

SGCN Tier 1B Found in southern Arizona in all desert habitat 
types. 

See Golden eagle. Arizona Sonoran 
Desert Digital 
Library, 2013f.   
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Lincoln’s 
sparrow 

Melospiza 
lincolnii 

SGCN Tier 1B Found in western and southern Arizona in areas 
with dense vegetation and overgrown fields.   

See Baird’s sparrow. Arizona Sonoran 
Desert Digital 
Library, 2013g.   

Abert’s towhee 
a 

Melozone aberti SGCN Tier 1B Found in southern and western Arizona along 
densely vegetated rivers and streams.  Prefers 
streams with cottonwood-willow and mesquite 
communities. 

See Golden eagle. Cornell Lab of 
Ornithology, 
2010d.   

Osprey a Pandion 
haliaetus 

WSC Transient in southeastern Arizona in the spring 
and fall near ponds or reservoirs. 

See Baird’s sparrow. AGFD, 2002i.   

Savannah 
sparrow 

Passerculus 
sandwichensis 

SGCN Tier 1B Found throughout Arizona in open areas with low 
vegetation. 

See Baird’s sparrow. Cornell Lab of 
Ornithology, 2013.   

Arizona 
Botteri’s 
sparrow 

Peucaea botteri 
arizonae 

SGCN Tier 1B Mostly found in Mexico; summer resident of 
southeastern Arizona from the southeastern 
corner, west to the BANWR, and east to extreme 
southwestern New Mexico.  Occupy lightly grazed 
or ungrazed semidesert grasslands with scattered 
shrubs or trees.  Prefers stands of giant sacaton 
grass and oak woodland.   

See Northern gray hawk. Cornell Lab of 
Ornithology, 
2010e.  

Rufous-winged 
sparrow a 

Peucaea carpalis SGCN Tier 1B Resident of southcentral Arizona, and occurs 
south to central Sinaloa, Mexico in upland 
Sonoran desert composed of thornbrush and 
mixed bunchgrass communities.  Sensitive to 
overgrazing. 

See Golden eagle.   Cornell Lab of 
Ornithology, 2010f.   

Desert purple 
martin 

Progne subis 
hesperia 

SGCN Tier 1B Found in southeastern Arizona south to Mexico.  
Nests in cavities of saguaro cacti. 

See Baird’s sparrow. The Purple Martin 
Conservation 
Association, 2013.   

Arizona Bell’s 
vireo a 

Vireo bellii 
arizonea 

SGCN Tier 1B Found in central, southeastern, and southwestern 
Arizona in lowland riparian areas with dense, low, 
shrubby vegetation. 

See Golden eagle.   AGFD, 2002e.   

INVERTEBRATES     

Papago 
talussnail b 

Sonorella 
papagorum 

SGCN Tier 1B Black basalt talus slopes of Black Mountain at 
3,200 feet elevation, located 9 miles south of 
Tucson. 

Suitable habitat for this species does not occur in the 
Project area. 

Pima County, 
2013c.   

Rosemount 
talussnail b 

Sonorella 
rosemontensis 

SGCN Tier 1A Talus slopes comprised of volcanic rock and 
limestone around 5,500 feet elevation in the 
northern end of the Santa Rita mountains near 
Rosemount, Pima County. 

Suitable habitat for this species does not occur in the 
Project area. 

FWS, 2013c.   

Quitobaquito 
tryonia b 

Tyronia 
quitobaquitae 

SGCN Tier 1A Found in spring complex in Organ Pipe Cactus 
National Monument, Pima County.   

Suitable habitat for this species does not occur in the 
Project area and known location is over 80 miles west of the 
Project area. 

AGFD, 2003l.   
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

PLANTS      

Pima Indian 
mallow b 

Abutilon parishii SR Found in steep rocky slopes and canyon bottoms 
in desertscrub and Semidesert Grassland 
communities.  Populations found Santa Catalina, 
Tucson, Rincon, Coyote, Santa Rita, and 
Tumacacori Mountains. 

Suitable habitat for this species does not occur in the 
Project area. 

Arizona Rare Plant 
Committee, 2001.   

Thurber Indian 
mallow b 

Abuliton thurberi SR Shaded areas of canyons at 3,500 feet elevation 
on western slope of the Baboquivari Mountains. 

Suitable habitat for this species does not occur in the 
Project area. 

Arizona Rare Plant 
Committee, 2001.   

Desert agave Agave deserti SR Found from the Lower Colorado River Valley into 
the Arizona Upland subdivision of the Sonoran 
Desert on rocky or gravely soils. 

Suitable habitat for this species is found in the Project area; 
however individuals were not observed within the Project 
area, therefore no direct impacts on this species are 
expected.  

Gentry, 1982.   

Santa Cruz 
striped agave a 

Agave parviflora 
ssp. parviflora 

HS Found on open slopes of desert grassland and 
oak woodland in Pima and Santa Cruz Counties 
south to northern Mexico. 

Suitable habitat for this species is found in the Project area 
and individuals were observed during field surveys.  The 
Project would result in direct removal of approximately 
1,488 individuals located within the construction right-of-
way.  However, Sierrita committed to assessing 
approximately 50 percent of Agave parviflora found on the 
right-of-way and would transplant the healthy and viable 
agave plants (approximately 30 percent) adjacent to the 
right-of-way.  Additional individuals may be transplanted in 
accordance with the Arizona Native Plant Law as requested 
by landowners and land-managing agencies.   

Arizona Rare Plant 
Committee, 2001. 

Saguaro 
cactus 

Carnegiea 
gigantea 

SR Range almost completely restricted to southern 
Arizona and western Sonora, with greatest 
abundance in the Arizona Upland subdivision of 
the Sonoran Desert. 

Suitable habitat for this species is found in the Project area 
and individuals were observed during field surveys.  The 
Project would result in direct removal of individuals located 
within the construction right-of-way.  Sierrita would 
implement its Reclamation Plan and Post-Construction 
Vegetation Monitoring Document, which includes 3:1 
replacement of saguaro cactus to obtain 1:1 survival ratio 
after the second growing season. 

Arizona Sonoran 
Desert Digital 
Library, 2013h.   

Buckhorn 
cholla 

Cylindropuntia 
acanthocarpa 

SR Found in California, Utah, Nevada, and Arizona.  
Grows in the high plains of the Sonoran Desert in 
Arizona in a variety of substrates and habitats. 

Suitable habitat for this species is found in the Project area 
and individuals were observed during field surveys.  The 
Project would result in direct removal of individuals located 
within the construction right-of-way.  However, individuals 
may be transplanted in accordance with the Arizona Native 
Plant Law as requested by landowners and land-managing 
agencies.   

Pinkava, et al., 
2013a.   

Arizona pencil 
cholla 

Cylindropuntia 
arbuscula 

SR Found on the east side of the Sonoran Desert in 
desertscrub communities.   

See Buckhorn cholla. Pinkava, et al., 
2013b.   
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Jumping cholla Cylindropuntia 
fulgida 

SR Sonoran Desertscrub and Semidesert Grasslands 
of Arizona, common in high plains.  Grows in open 
areas and in thornscrub of the foothills.  

See Buckhorn cholla. Pinkava, et at., 
2013c.   

Christmas 
cactus 

Cylindropuntia 
leptocaulis 

SR Found in Arizona, Colorado, New Mexico, and 
Texas in xerophyllous scrub habitat.  Adaptable to 
human modified habitats. 

See Buckhorn cholla. Hernandez, et al., 
2013.   

Gentry’s indigo 
bush 

Dalea 
tentaculoides 

HS Populations known from Sycamore Canyon, 
Pajarito Mountains, and Baboquivari Mountains 
along canyon bottoms subject to flooding and 
rocky slopes between 3,600 and 4,000 feet 
elevation. 

See Buckhorn cholla. Arizona Rare Plant 
Committee, 2001.  

Common sotol Dasylirion 
wheeleri 

SR Found in chaparral, oak woodland, desertscrub, 
and semidesert grassland communities below 
2,000 feet elevation in western Texas, southern to 
central New Mexico, southern Arizona, south to 
Chihuahua, Mexico. 

See Buckhorn cholla. Ladyman, 2013a.   

Engelmann’s 
hedgehog 
cactus 

Echinocereus 
englemannii 

SR Found on rocky soil, slopes, mountain ranges, 
and plain desert valleys in Sonoran desertscrub 
and Mojavean Desert.  Ranges from Baja 
California and Sonora, Mexico to Arizona, 
California, Colorado, and Nevada. 

See Buckhorn cholla. Burquez Montijo, et 
al., 2013. 

Rainbow 
cactus 

Echinocereus 
pectinatus 

SR Ranges from Arizona, New Mexico, and Texas, 
and south to Mexico in xerophyllous scrub and 
grassland communities. 

See Buckhorn cholla. Goettsch, et al., 
2013.   

Spinystar Escobaria 
vivipara 

SR Found in semidesert, woodlands, and desertscrub 
communities in much of the western United 
States. 

See Buckhorn cholla. Southwest 
Colorado 
Wildflowers, 2013.   

California 
barrel cactus 

Ferocactus 
cylindraceus 

SR Found on rocky slopes in mountain ranges, 
gravelly or rocky hillsides, canyon walls, and 
alluvial fans in Arizona, California, Nevada, and 
Utah. 

See Buckhorn cholla. Burquez Montijo 
and Felger, 2013.  

Candy barrel 
cactus 

Ferocactus 
wislizeni 

SR Found in Arizona, New Mexico, and Texas in 
desertscrub, grasslands, south-facing slopes at 
edges of oak woodlands, flats, bajadas, and 
mountainsides. 

See Buckhorn cholla. Flora of North 
America, 2013. 

Ocotillo Fouquieria 
splendens 

SR Ranges from Arizona, southern California, New 
Mexico, Nevada, and Texas, and south to Mexico 
in mesas, outwash plains, and rocky slopes in 
mesquite-grasslands, high desert bunch-grass, 
desertscrub, and mesquital communities. 

See Buckhorn cholla. Ladyman, 2013b.  
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Bartram 
stonecrop 

Graptopetalum 
bartramii 

SR Populations in Patagonia, Santa Rita, 
Tumacacori, Baboquivari, Rincon, Chiricahua, and 
Mule Mountains on rocky outcrops along arroyos 
and canyons with Madrean evergreen woodland 
between 3,900 and 6,700 feet elevation. 

Suitable habitat for this species is found in the southern 
portion of the Project area.  Therefore, the Project could 
result in the direct removal of individuals and/or removal of 
suitable habitat.  

Arizona Rare Plant 
Committee, 2001.  

Graham’s 
nipple cactus 

Mammillaria 
grahamii 

SR Occurs on rocky and gravelly slopes in 
xerophyllous scrub, and in hills and washes in 
grasslands in Arizona, California, and Texas. 

See Buckhorn cholla. Heil, et al., 2013.   

Macdougal’s 
nipple cactus 

Mammillaria 
heyderi var. 
macdougalii 

SR Occupies hillsides of desert grasslands above 
4,000 feet elevation in southeastern Arizona. 

See Buckhorn cholla. Newberry, et al., 
2011.  

Wright's 
Fishook Cactus 

Mammillaria 
wrightii 

SR Ranges from Arizona to New Mexico, and south to 
Mexico in semidesert grasslands, plains 
grasslands, and woodland communities. 

See Buckhorn cholla. AGFD, 2005b.  

Engelmann’s 
prickly pear 

Opuntia 
engelmannii 

SR Occupies xerophyllous scrub, grasslands, pine-
juniper, and oak forest in Arizona, California, and 
Texas, and south to Mexico.  

See Buckhorn cholla. Corral-Díaz, et al., 
2013.  

Purple prickly 
pear 

Opuntia 
macrocentra 

SR Occupies xerophyllous scrub and grasslands, 
foothill slopes, and along arroyos in Arizona and 
New Mexico, and south to Mexico. 

See Buckhorn cholla. Heil, et al., 2013. 

Night-blooming 
cactus 

Peniocereus 
greggii 

SR Grows in xerophyllous scrub habitats under 
creosotebush in desert flats and washes.  Found 
in Texas, New Mexico, and Arizona, and south to 
Mexico. 

See Buckhorn cholla. Terry, et al., 2013.   

Tumamoc 
globeberry 

Tumamoca 
macdougalii 

SR Populations known from Tucson, Puerto Blanco, 
Santa Catalina, Santa Rita, and Silverbell 
Mountains, and Avra, Santa Cruz, Vekol, and 
Santa Rosa valleys along arroyos and sandy 
washes in desert grassland, Sinaloan thornscrub, 
Sonoran Desert, and upland Sonoran Desert 
below 3,000 feet elevation.  

Suitable habitat for this species is found in the Project area 
although known populations are well outside of the Project 
area.  The Project could result in the direct removal of 
suitable habitat for this species; however, in accordance 
with the Arizona Native Plant Law, some individuals may be 
transplanted, as requested by landowners and land-
managing agencies.   

Arizona Rare Plant 
Committee, 2001.   

Arizona 
rosewood 

Vauquelinia 
californica ssp. 
sonorensis 

SR Populations known in Ajo, Diablo, Mesquite, and 
Santa Rosa Mountains of Pima County in 
desertscrub, desert grasslands, and woodland 
communities, and along canyon bottoms and 
rocky slopes. 

See Buckhorn cholla. AGFD, 2005c.  

Banana yucca Yucca baccata SR Ranges from California, Nevada, Utah, Colorado, 
Arizona, New Mexico, and Texas in a variety of 
habitats, including woodlands, desertscrub, 
savannah, shrub steppe, and desert grasslands. 

See Buckhorn cholla. Groen, 2005.   
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TABLE 4.7.2-1 (cont’d) 
 

Arizona Sensitive Species With Potential to Occur in the Sierrita Pipeline Project Area 

Common 
Name Scientific Name Status Range / Habitat Potential Impacts Source Data 

Soaptree 
yucca 

Yucca elata SR Found in central Arizona, southern New Mexico, 
western Texas, and south to Coahuila and 
Chihuahua, Mexico.  Occupies desertscrub, 
savannah, shrub steppe, and desert grassland 
communities.  

See Buckhorn cholla. Steinberg, 2001.   

Copper 
zephyrlily 

Zephyranthes 
longifolia 

SR Ranges from southern Arizona to western Texas, 
and south to northern Mexico in sandy deserts 
and grassland communities.  

See Buckhorn cholla. Lady Bird Johnson 
Wildflower Center, 
2013.  

____________________ 

HS – Highly Safeguarded Plants, SR – Salvage Restricted Plants (AGFD, 2013a) 

SGCN – Species of Greatest Conservation Need (Tier 1A and Tier 1B only) (AGFD, 2012h) 

WSC – Arizona Wildlife Species of Concern (AGFD, 2013a) 
a Observed during Sierrita’s field surveys. 
b The Project is not expected to affect species because suitable habitat does not exist in the Project area, there would not be a direct impact on the species’ forage species, and/or 

there are no roosting sites in Project area.   
c Protected under the BGEPA and/or MBTA (see section 4.5.7). 

Additional sources: AGFD HabiMap SGCN Query (conducted July 16, 2013), AGFD, 2012h; AGFD, 2013a; FWS, 2002; FWS 2003; FWS, 2012d; Johnson et al., 2009; Pima County, 
2012c. 
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Sierrita continues to consult with the FWS, BANWR, AGFD, and Pima County to identify and 

develop conservation and mitigation measures to further reasonably minimize impacts on state-sensitive 

species.  Comments associated with state-sensitive species that would not be affected by the Project and 

have been removed from further consideration in this EIS are indicated in table 4.7.2-1.  

Throughout the draft and final EIS, we recommended additional construction practices, avoidance 

measures, and mitigation measures where we determined the Project, as proposed, would not adequately 

support certain species’ conservation needs or agency-recommended conservation measures; or where 

additional habitat data or species-specific surveys are necessary.  We note that implementation of these 

recommendations would adequately minimize impacts on habitat associations generally considered 

sensitive (e.g., riparian).  Thus, we determined Project-related impacts on state-sensitive species discussed 

in this section would be reduced to levels that would not threaten the population viability of the species.   

4.8 LAND USE, SPECIAL INTEREST AREAS, AND VISUAL RESOURCES 

The Project would consist of 60.9 miles of 36-inch-diameter natural gas pipeline in Pima County, 

Arizona.  Aboveground facilities include a tie-in, two meter stations, six MLVs, two pig launchers, and 

two pig receivers (see table 2.1.2-1). 

This section examines the land requirements for construction and operation of the Project, 

describes the current use of those lands, and evaluates the significance of Project-related impacts on those 

lands.  This section quantifies the acreage of each land use type that would be affected and discusses 

measures that would be taken to avoid, adequately minimize, or mitigate land use impacts.  Impacts on 

recreational and special interest areas, as well as impacts on visual resources, are also presented. 

In general, lands required for construction would experience either short- or long-term or 

permanent impacts based on the time it would take the land to recover to preconstruction conditions; 

lands required for operation would experience permanent impacts.  Short-term impacts generally occur 

during construction with the resource returning to preconstruction condition within 3 years following 

construction.  Long-term impacts require anywhere from an estimated 3 to 50 years to return to 

preconstruction conditions.  Both short- and long-term impacts are considered temporary.  Permanent 

impacts would occur as a result of activities that modify resources to the extent that they would not return 

to preconstruction conditions within 50 years, such as clearing of sensitive desert vegetation or 

conversion of land to an aboveground facility site.   

4.8.1 General Impacts and Mitigation 

4.8.1.1 Pipeline Facilities 

The Project would generally affect three distinct areas: the northern more populated areas on the 

outskirts of southwest Tucson and communities surrounding Three Points, the mid areas where the 

pipeline would be generally parallel to Highway 286 and an existing utility right-of-way, and the southern 

areas where the land is characterized by open land and grazing.  In addition, section 4.4.1 describes the 

three biomes crossed by the Project: the Sonoran Desertscrub (northern portion of Project), Scrub-

Grassland (southern portion of Project), and Mogollon Chaparral Scrubland (extreme southern portion of 

Project) (Bennett et al., 2004).  

Based on National Land Cover Database information, three land use types would be affected by 

the Project: open land (including rangeland), developed land, and open water.  The definitions of each 

land use type are as follows: 
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 Open land – includes multiple vegetation types such as shrub/scrub and grassland/

herbaceous that are generally used in the Project area as rangeland for grazing activities.  

Shrub/scrub vegetation includes true shrubs and young trees in an early successional 

stage, and grassland/herbaceous vegetation includes areas dominated by graminoid or 

herbaceous vegetation; 

 Developed land – includes: 1) areas with a mixture of some constructed materials, but 

mostly vegetation in the form of lawn grasses; impervious surfaces account for less than 

20 percent of total cover; areas most commonly include large-lot single-family housing 

units, parks, golf courses, and vegetation planted in developed settings for recreation, 

erosion control, or aesthetic purposes; and 2) areas with a mixture of constructed 

materials and vegetation; impervious surfaces account for 20 to 49 percent of total cover; 

areas most commonly include single-family housing units; and 

 Open water – includes areas of open water, generally with less than 25 percent cover of 

vegetation or soil. 

Land use impacts associated with the Project would include the disturbance of existing land uses 

within the construction right-of-way during construction and retention of a new permanent right-of-way 

for pipeline operation.  Sierrita proposes to generally use a 75- to 150-foot-wide construction right-of-

way.  To reduce impacts on designated critical jaguar habitat, Sierrita would reduce its right-of-way width 

to 75 feet in one location as discussed in sections 4.4.8.2 and 4.7.1.6.  As discussed in section IV.A.2 of 

its Plan, Sierrita also proposes to use an additional 20 feet of uncleared, extra construction right-of-way 

adjacent to the construction right-of-way in select, non-wetland, non-sensitive locations to place woody 

vegetation.  This includes an area along the spoil side of the construction right-of-way to store cut, intact 

wood vegetation in which Sierrita’s construction contractor would place using equipment from the 

approved construction right-of-way.  In response to our recommendation in the draft EIS, Sierrita 

provided the locations of where an additional 20 feet would be required.  Appendix C lists these locations 

by milepost, the land use(s) affected, the acreage affected, and additional comments (e.g., wildlife 

movement corridor).   

In addition to the construction right-of-way, various ATWS, access roads, and yards would be 

used for construction. 

Construction of the Project would affect a total of about 995.1 acres of land, including 977.1 

acres of open land, 17.6 acres of developed land, and 0.4 acre of open water.  Sierrita would operate 

approximately 370.0 acres of pipeline right-of-way and 10.2 acres of aboveground facility sites after 

construction.  Of the 831.6 acres of land affected by construction of the pipeline (which includes the 20 

feet of vegetation stockpile area and ATWS), about 370.0 acres would be retained as new permanent 

right-of-way following construction.  The land retained as permanent right-of-way would be allowed to 

revert to former use; however, certain activities, such as the construction of aboveground structures or the 

planting and cultivating of trees, would be prohibited within the permanent right-of-way.  The remaining 

461.6 acres used for temporary construction right-of-way and ATWS would be allowed to revert to prior 

uses following construction with no restrictions.  Table 4.8.1-1 summarizes the acreage of each land use 

type that would be affected by construction and operation of the Project.  
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TABLE 4.8.1-1  
 

Land Use Types Affected by Construction and Operation of the Sierrita Pipeline Project (in acres) 

Project Component  

Open Land Developed Land Open Water Total 

Con. Op. Con. Op. Con. Op. Con. Op. 

Right-of-Way 717.2 361.9 10.3 7.9 0.4 0.2 727.9 370.0 

Woody Vegetation Stockpile Areas 44.0 0.0 0.0 0.0 0.0 0.0 44.0 0.0 

ATWS 57.0 0.0 2.7 0.0 0.0 0.0 59.7 0.0 

Access Roads 83.7 0.0 0.7 0.0 0.0 0.0 84.4 0.0 

Contractor Yards 65.2 0.0 3.7 0.0 0.0 0.0 68.9 0.0 

Aboveground  Facilities a, b 10.0 10.0 0.2 0.2 0.0 0.0 10.2 10.2 

Project Total 977.1 371.9 17.6 8.1 0.4 0.2 995.1 380.2 

____________________ 
a While land uses within the permanent right-of-way would be allowed to continue following construction, placement of 

aboveground facilities would result in the permanent conversion of land to an impervious surface. 
b Includes impacts associated with driveways to meter station sites. 

Con.=  Impacts within the 100-foot-wide construction workspace that are related to construction activities.   

Op.= Impacts within the 50-foot-wide permanent right-of-way and the footprint of aboveground facilities.  

 

Following construction, a 50-foot-wide permanent right-of-way would be maintained.  

Maintenance activities, if required, would be conducted in accordance with Sierrita’s Plan, Procedures, 

and Reclamation Plan (see appendices E, F, and G, respectively) and as discussed in section 2.6.1.2.   

About 20.9 miles (35 percent) of the right-of-way would be collocated with (i.e., overlap or abut) 

other existing road or utility rights-of-way, or would be parallel to and offset from other existing road or 

electric powerline rights-of-way.  Table 4.8.1-2 lists the locations where the construction right-of-way 

would be collocated with or parallel to other existing rights-of-way.   

TABLE 4.8.1-2 
 

Locations of Existing Adjacent Rights-of-Way in Relation to the Sierrita Pipeline Project 

Milepost Begin Milepost End Length (miles) Road/Utility Description 

2.0 3.6 1.6 West Snyder Hill Road 

5.4 6.3 0.9 South Postvale Road 

6.3 10.9 4.6 West Ajo Highway (Highway 86); Powerline (<100 kilovolt) 

9.2 9.4 0.2 Powerline (<100 kilovolt) 

15.0 24.7 9.7 South Sasabe Highway (Highway 286) 

R26.0 R27.2 1.2 South Sasabe Highway (Highway 286) 

R32.1 R33.9 1.8 South Sasabe Highway (Highway 286) 

R33.9 R34.8 0.9 Elk Horn Ranch Road 

 Project Total  20.9  

 

Open Land 

The majority of the Project (about 977.1 acres, or 97 percent of the Project total) would affect 

open land within the Altar Valley.  The Altar Valley is nestled between several mountain ranges including 

the Pozo Verde, Baboquivari, and Coyote Mountains to the west and the Tucson, Sierrita, Cerro 

Colorado, San Luis, and Oro Blanco Mountains to the east (Andrews, 1937).  The valley is part of the 

Sonoran semi-desert grasslands, which lie within the Sonoran Desert of the southwestern United States 

and northern Mexico, and are one of the largest and most intact desert mesquite/grasslands on the 

continent (FWS, 2003).  The historical grasslands of the Altar Valley are believed to have been similar to 
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the Sonoran savanna grassland communities of the plains of Sonora, which include species of three-awn 

(Aristida spp.), grama grasses (Bouteloua spp.), windmill grasses (Chloris spp.), and tanglehead 

(Heteropogon contortus) (FWS, 2003).  Also, mesquite (Prosopis spp.) was considered to be rare in the 

Altar Valley.   

The valley is presently dominated by exotic grasses, such as Lehmann’s lovegrass, Johnsongrass, 

snakeweed, burroweed, and Russian thistle (FWS, 2003).  Additionally, mesquite dominates as a woody 

plant species and has displaced native grasses in over 75 percent of the Altar Valley (FWS, 2003).  The 

majority of the Altar Valley is still managed for controlled livestock grazing or wildlife habitat, and local 

conservation efforts are attempting to reestablish native grassland species.  Current vegetation conditions 

and wildlife species, as well as potential impacts on vegetation and wildlife, are addressed in sections 4.4 

and 4.5, respectively.   

About 40 percent of the open land affected by the Project is leased for ranching and livestock 

grazing.  In eastern Pima County, in which the Project is proposed, there are approximately 1.4 million 

acres of private and public land dedicated to ranching (Pima County, 2011).  The Project would impact 

numerous public and private grazing allotments with different grazing systems or pasture rotations, as 

discussed below.   

Most of the non-federal land in the Altar Valley is designated as ASTL, which are lands managed 

by the ASLD (see section 4.8.2.2).  Pima County, as part of its conservation efforts, has obtained leases 

from the ASLD for much of this land.  Currently, Pima County uses these areas as conservation lands or 

open space, or for active grazing (Pima County, 2011).  As listed in table 4.8.1-3, the Project would cross 

approximately 10.7 miles of ASTL that are under public grazing lease to Pima County and ranches.  

TABLE 4.8.1-3 
 

Public Conservation Grazing Lease Areas Crossed by the Sierrita Pipeline Project 

Milepost 

Length (miles) Conservation Use Crossing Method 

Area Affected (acres) 

Enter Exit Construction Operation 

2.0 3.2 1.2 Pima County Standard Overland 14.1 6.7 

10.9 14.6 3.7 Diamond Bell Ranch – grazing Standard Overland 45.0 22.7 

14.9 17.8 2.9 Buckelew Farm – grazing Standard Overland 36.5 17.0 

17.8 20.7 2.9 King 98 Ranch – open space Standard Overland 38.5 17.6 

 Project Total 10.7   134.1 64.0 

 

ASTL are also leased to private entities for grazing purposes.  The Project would cross 

approximately 14.0 miles of private grazing leases, as listed in table 4.8.1-4.  

TABLE 4.8.1-4 
 

Private Grazing Lease Areas Crossed by the Sierrita Pipeline Project 

Milepost 

Length (miles) Crossing Method 

Area Affected (acres) 

Enter Exit Construction Operation 

7.6 10.6 3.3 Standard Overland 37.6 18.2 

19.6 21.3 1.7 Standard Overland 21.8 10.3 

21.6 21.8 0.2 Standard Overland 2.6 1.2 

22.0 22.5 0.5 Standard Overland 6.4 3.0 

23.1 25.1 2.0 Standard Overland 24.2 12.1 

R31.0 R34.0 3.0 Standard Overland 40.3 19.2 

55.9 59.2 3.3 Standard Overland 40.0 20.0 

Project Total 14.0  172.9 84.0 
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In general, standard overland construction techniques (see section 2.3.1) would be used for 

installation of the pipeline in open land.  Pipeline installation would require that the construction work 

area be cleared of trees, brush, cactus, and shrubs.  Sierrita would use the measures included in its Plan 

and Procedures to adequately minimize impacts associated with construction.  The effects of construction 

on open land are expected to be minor based on the surrounding vegetation types yet long term based on 

the time necessary for native vegetation to become re-established, as discussed in section 4.4.8.  

Construction would impact livestock grazing by disturbing foraging areas and interrupting/

displacing grazing activities for the duration of construction.  Construction activities could also cause 

damage to or require removal of fences or other natural barriers used for livestock control, could block 

access to water sources or other grazing areas, and could cause risk of livestock injury from falling into or 

becoming entrapped in open trenches.  To keep livestock out of the work area, Sierrita would coordinate 

with landowners and/or the land-managing agency to install measures such as temporary fence gaps, salt 

licks, and wind-rowed brush during construction.  Sierrita would, as needed, replace existing fences or 

install permanent gates, and leave braces in place following construction.  Further, Sierrita would seed 

disturbed areas after construction in accordance with the specifications outlined in its Reclamation Plan 

(see appendix G).   

Some grazing animals could be trapped in the open pipeline trench and be exposed to additional 

injury or mortality from predation or other causes.  Sierrita would adequately minimize the impacts 

associated with an open trench on grazing animals by implementing the measures listed in section 4.5.2.  

These guidelines are based on recommendations from the wildlife agencies in Arizona and include 

reducing the length of open trench at any one time, providing ramps to allow animals to escape trenches, 

frequent inspection of trenches, and rescue of trapped animals.  This would reduce mortality from 

entrapment in the pipeline trench.  Additionally, Sierrita would offer manpower and/or equipment 

assistance to remove the animal, as appropriate, from the trench.  As discussed in its Plan, Sierrita would 

coordinate with lessees prior to construction and would erect temporary fencing to reasonably minimize 

impacts on livestock, or work with the landowners and land-managing agencies to identify alternative 

measures to protect reclamation efforts for the Project.  

Construction-related activities such as grading, trenching, stringing, welding, backfilling, and 

restoration could impact open lands by leading to soil erosion, interference with and/or damage to surface 

and sub-surface drainage, loss of fertile topsoil through mixing with subsoil, and soil compaction.  

Sierrita would implement measures in its Plan, Procedures, and Reclamation Plan to adequately minimize 

these impacts during construction activities.   

We received scoping comments regarding the potential for impacts on livestock grazing as a 

result of cutting fences.  Sierrita would install, in coordination with the landowner or land-managing 

agency, temporary gates and fences to contain livestock in actively grazed areas.  Some scoping 

comments suggested that cutting fences, if required, would create “weak links” in the fences, and other 

scoping comments recommended that Sierrita identify alternative construction methods to cross the 

fences.  We note that, during restoration, Sierrita committed to restoring private and public property such 

as fences and gates that have been disturbed by construction activities to their pre-construction condition 

or better.  Existing fences would be replaced, braces left in place, and gates permanently installed, as 

needed.  However, Sierrita would not maintain fences that are damaged after construction by entities 

other than Sierrita.  Regarding alternative construction methods, one such method would be the boring 

technique described in section 2.3.2.3.  Such methods, however, require ATWS beyond the construction 

right-of-way, which would increase the overall area disturbed by the Project.   

We received scoping comments regarding the potential for waterlines and livestock tanks to be 

present in the Project area and the Project’s potential to damage these systems.  Based on Sierrita’s 
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consultations with landowners and land-managing agencies, no waterlines have been identified within the 

Project vicinity; however, two livestock tanks are within 275 feet of the Project near MPs R36.5 and 54.5.  

While these are outside of the area of disturbance necessary for construction, indirect impacts on livestock 

tanks could occur, such as downstream sedimentation as discussed in section 4.3.2.5, and the impacts on 

federally protected species that use these livestock tanks as discussed in sections 4.7.1.3 and 4.7.1.6.   

Although no waterlines have been identified, Sierrita would work with landowners to locate 

unmarked or private waterlines identified prior to land disturbing activities.  If waterlines are identified by 

landowners and damaged as a result of construction, Sierrita would evaluate landowner complaints the 

same day the complaint is received or when noticed by the contractor.  If it is determined that a private 

landowner’s water supply system has been damaged by Project construction, Sierrita would attempt to 

repair the damage, at least on a temporary basis, the same day.  Remedial efforts may include repairing or 

replacing the damaged water supply system component, providing adequate temporary accommodations, 

or providing a temporary water supply to affected homeowners while the water supply is repaired or 

replaced in the event that no other potable water source is readily available.  Complete restoration of 

damaged waterlines would be completed within 30 days following construction in the affected area and in 

coordination with the landowner or land-managing agency. 

Following construction, all open land affected by construction would be restored as described in 

Sierrita’s Plan, Reclamation Plan, Post-Construction Vegetation Monitoring Document, and Noxious 

Weed Control Plan, and in accordance with any specific requirements identified by agencies or negotiated 

with landowners.  Sierrita would secure easements to convey both temporary (for construction) and 

permanent (for operation) rights-of-way on private lands.  Landowners have the opportunity to request 

that site-specific factors and/or development plans for their property be considered during easement 

negotiations, and that specific measures be taken into account.     

Sierrita would attempt to avoid impacts on existing Pima pineapple cactus, saguaro cacti, and 

Palmer’s agave.  Where impacts cannot be avoided, Sierrita would salvage saguaro cacti meeting specific 

criteria (e.g., height less than 9 feet) and Palmer’s agave and would replant them within the right-of-way 

following construction.  Healthy and viable individuals of Agave parviflora (approximately 30 percent) 

would be transplanted adjacent to the right-of-way.  Other trees, cactus, and shrubs in temporarily 

disturbed areas would be allowed to regenerate after construction.  As indicated in its Reclamation Plan, 

Sierrita does not anticipate the need to conduct routine vegetation maintenance.   

Approximately 361.9 acres of open land would be within the permanent right-of-way.  While this 

open land would be restored, it would be subject to routine maintenance as discussed in Sierrita’s Plan 

and Reclamation Plan.  As discussed in section 4.4.8.2, revegetation would be considered successful 

when the cover and density of non-noxious vegetation within the construction right-of-way is similar to 

the adjacent undisturbed land.  Some species, such as native grasses, are anticipated to return within a few 

years.  However, many woody, cactus, and shrub species would require decades to grow to maturity, 

which is considered a long-term to permanent impact.  According to Sierrita’s Reclamation Plan, Sierrita 

would monitor disturbed areas annually for at least 5 years after construction.  Sierrita would also 

continue annual monitoring until the FERC and/or the BANWR determines that the restoration and 

revegetation goals have been achieved and the criteria described in Sierrita’s Post-Construction 

Vegetation Monitoring Document has been met.  In addition, Sierrita would complete restoration 

activities and monitoring as specified in its easement agreements with the individual landowner or land-

managing agency.   

Revegetation following construction may be problematic due to livestock grazing, undocumented 

immigrant traffic, and unauthorized use of the right-of-way in reclaimed areas before vegetation has 

become established.  These activities can contribute to the rapid spread of non-native species and weeds.  
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As discussed in section 4.4.1, non-native grasses can increase the risk of fire by providing a fuel source 

for hotter burning fires, which damages native desert scrub species such as saguaro, paloverde, ironwood; 

and further promotes the dominance of the non-native grasses (NRCS, 2008c).  However, controlled 

grazing practices (e.g., fences, livestock tanks, wells, and waterlines) are currently practiced in the Altar 

Valley, which should help to reduce pressure on restoration from grazing.  Sierrita committed to working 

with the local landowners and land managers to design site-specific measures intended to limit the cattle 

movement to the right-of-way.  These measures might include the placement of salt licks or other 

enticements to keep livestock away from the right-of-way, as well as seeding with less palatable plant 

species per landowner request.   

As discussed in section III.C of its Plan, Sierrita would not develop grazing deferment plans 

following construction as it contends that deferments or exclusions tend to fragment grazing areas and 

limit the currant usage.  Sierrita would install measures to keep livestock away such as those discussed 

above (e.g., placement of salt licks), as approved by the landowner or land-managing agency.   

Long-term impacts associated with pipeline operation include the land easement encumbrance for 

the right-of-way and its restrictions on future land uses.  These restrictions prohibit certain types of uses 

from occurring within the permanent right-of-way that could affect the maintenance and safe operation of 

the pipeline, such as the construction of any permanent aboveground structures (e.g., houses, commercial 

buildings) or excavation activities.  Further, we received comments on the draft EIS stating that land 

parcels between the pipeline right-of-way and other infrastructure (e.g., Highway 286; power line) may 

benefit from the Project because, if they are difficult to develop based on size or orientation constraints, 

they would remain free from future development.  However, operation of the pipeline would not affect 

other types of land uses or other activities that do not directly disturb the pipeline.  For example, 

prescribed burns, which promote and enhance vegetation and wildlife habitat, would be allowed to occur 

during pipeline operation.   

As described in section 4.8.3.1, we recognize that during or after construction, issues or 

complaints may develop that were not addressed during the environmental proceedings at the 

Commission and it is imperative that landowners continue to have an avenue to contact Sierrita’s 

representatives.  Section 5.2 includes a complaint resolution procedure we are recommending that would 

require Sierrita to ensure landowner issues and complaints received during and after construction are 

resolved in a timely and efficient manner. 

Developed Land 

The Project would affect about 17.6 acres (3 percent of the Project total) of developed land.  No 

residences or occupied structures are within 50 feet of the Project workspace.  The Project would not 

cross or otherwise impact commercial or industrial developments.  Developed land affected by the Project 

occurs primarily within the first 15 miles and generally consists of road crossings and rights-of-way.   

Developed land uses could be temporarily impacted during pipeline construction by increased 

dust from exposed soils, construction noise, and traffic congestion.  Air quality impacts on developed 

land would be temporary.  Air quality may be affected by the Project as a result of an increase in 

vehicular traffic and equipment use during construction.  The effects of increased vehicle traffic and 

construction equipment would be short term and would consist of a temporary increase in fugitive dust 

and mobile source emissions in a relatively unpopulated area.  Fugitive dust is dependent on soil type, 

weather conditions, and the extent of ground disturbance.  Sierrita would adequately minimize dust 

impacts by implementing the control measures outlined in its Fugitive Dust Control Plan (see section 

4.12.1.3 and appendix J).  A discussion of the impacts from mobile source emissions is presented in 

section 4.12.1.3. 



 

 4-167 Land Use and Visual Resources 

The Project would create intermittent, temporary increases in noise levels at any given location as 

construction activities precede.  Most of the noise currently generated in the general Project area is due to 

human activity, such as vehicle traffic.  Increases in noise levels would likely occur during construction 

from increased vehicle traffic on Highway 286, HDD activities, and the operation of construction 

equipment.  Increases in noise levels would be short term and occur mostly during daylight hours.  Noise 

impacts are discussed further in section 4.12.2.3. 

The movement of construction personnel, construction equipment, and materials to the right-of-

way would primarily impact the only major north-south road along the Project area: Highway 286, a two-

lane highway.  Traffic congestion on Highway 286 could result when bulk equipment and materials are 

moved from the highway to and from Project access roads.  Once construction equipment and materials 

reach the construction right-of-way, construction traffic would remain on the right-of-way except to cross 

roads, which would temporarily interrupt traffic flow.  Appropriate traffic control measures, such as flag 

persons and signs, would be used to ensure safety of local traffic.  Because the construction right-of-way 

is a linear corridor, disruption to traffic on smaller existing ranch roads would normally be limited to 

several days to a week at any location as the various phases of construction progress along the pipeline 

route; however, traffic along Highway 286 would extend throughout the construction phase (estimated at 

about 4 to 5 months).  

Sierrita would obtain the appropriate state highway/road permits for any roads to be bored or 

open cut.  Most paved roads and unpaved roads where traffic cannot be interrupted would be crossed by 

boring under the road, resulting in no traffic disruptions and no damage to the road surface.  Lightly 

traveled and unimproved dirt roads would be crossed by open cutting, which usually would take about 1 

day to complete.  If an open-cut road crossing requires extensive construction time, Sierrita would make 

provisions for detours or other measures to permit traffic flow during construction.  Further, Sierrita 

would coordinate traffic control measures with the ADOT and Pima County.  Table 4.10.4-1 lists the road 

crossings associated with the Project. 

Approximately 7.9 acres of developed land would be within the permanent right-of-way.  Most 

developed land uses would be able to continue following construction.  However, some activities, such as 

building new commercial or residential structures, would be prohibited on the 50-foot-wide permanent 

right-of-way.  During easement negotiations, landowners would have the opportunity to request that their 

development plans be considered during pipeline construction.  Impacts on planned developments crossed 

by or within 0.25 mile of the pipeline route are discussed in additional detail in section 4.8.3.2. 

Open Water 

Open water affected by the Project consists of the CAP Canal crossing at MP 1.0.  Pipeline 

construction at the waterbody crossing would be in accordance with all federal and state regulations and 

permit requirements.  Furthermore, Sierrita would effectively minimize impacts on the waterbody by 

adopting the HDD method at this location.  A detailed discussion of impacts on water and water resources 

is discussed in section 4.3.2. 

4.8.1.2 Aboveground Facilities 

As part of the Project, Sierrita would construct a tie-in, two meter stations, six MLVs, two pig 

launchers, and two pig receivers.  A total of about 10.2 acres of land would be temporarily disturbed by 

construction and 10.2 acres would be affected by operation of these aboveground facilities.  Table 4.8.1-1 

summarizes the land requirements and land use for the aboveground facilities associated with the Project. 



 

Land Use and Visual Resources 4-168   

At MP 0.0, a fenced and graveled tie-in with EPNG’s existing South Mainline System would be 

installed.  The tie-in would be constructed and operated within the existing EPNG permanent easement 

and Sierrita’s proposed pipeline right-of-way, and would not require any additional land during 

construction and operation. 

As discussed in section 2.1.2, the San Joaquin Road Meter Station (MP 0.2) would measure gas 

coming from the existing EPNG South Mainline System; the Sasabe Delivery Meter Station (MP 59.1) 

would measure gas at the U.S.-Mexico border and interconnect with the proposed Sasabe-Guaymas 

pipeline.  Construction and operation of the San Joaquin Road Meter Station would impact 1.7 acres of 

open and developed land.  Construction and operation of the Sasabe Delivery Meter Station would impact 

4.4 acres of open land.   

Two pig launchers and two pig receivers would be constructed as part of the Project (see table 

2.1.2-1).  One pig launcher (MP 0.2) and one pig receiver (MP 59.1) would be installed within the 

respective meter station at each location.  At MP 1.2, a pig launcher and pig receiver would both be 

installed within a fenced site along the permanent right-of-way.  Following construction, the pig launcher 

and pig receiver at MP 1.2 would extend beyond the temporary workspace associated with pipeline 

construction, affecting 1.0 acre of additional land.  The other pig launcher and pig receiver (MPs 0.2 and 

59.1, respectively) would be operated within the meter station sites.  Each facility would result in the 

permanent conversion of open land within the pipeline right-of-way to an industrial use (i.e., fenced and 

graveled).   

A total of six MLVs would be installed as part of the Project.  Three MLVs would be constructed 

and operated within the pig launcher, pig receiver, and meter station sites (MPs 0.2, 1.2, and 59.1), and 

would not require any additional land during construction and operation.  Three MLVs (MPs 15.0, R32.4, 

and 45.6) would each affect 1.0 acre during construction and operation.  Each site would be graveled, as 

necessary, and fenced, and would result in the permanent conversion of land within the pipeline right-of-

way to an industrial use.   

4.8.1.3 Contractor Yard/Staging Area 

To support construction activities, Sierrita proposes to use four contractor yards/staging areas on 

a temporary basis.  The size and location of the proposed yards are discussed in section 2.2.4 and depicted 

on the figures in appendix B.  The yards would temporarily affect about 65.2 acres of open land and 3.7 

acres of developed land.  Following construction, these areas would be restored in accordance with 

Sierrita’s Plan or as requested by the landowner or land-managing agency.   

4.8.1.4 Access Roads 

Sierrita proposes to use 34 existing roads for temporary right-of-way access during construction.  

Many of the access roads proposed by Sierrita for use during construction are small or impassable dirt 

roads that are not currently suitable for construction traffic.  Sierrita is proposing to improve unsuitable 

access roads through grading and/or widening to allow for equipment and materials movement to the 

construction right-of-way.  Thirty-one roads would need to be graded or widened up to a total road width 

of 20 feet, impacting about 84.4 acres; 3 additional roads are proposed for use but would not require 

modifications.  Additionally, Sierrita would construct two driveways to the meter stations.  Land use 

impacts associated with the driveways are included with the meter station impacts discussed in section 

4.8.1.2.  The locations, conditions, lengths, and acres of the proposed access roads are listed in table 

2.2.4-1. 
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Following construction, Sierrita would not permanently maintain existing roads proposed for 

temporary construction access.  Access road improvements would be removed and roads restored to their 

preconstruction condition unless the landowner or land-managing agency requests that the improvements 

be left in place.  To restore the roads, the areas outside the original road footprint would be recontoured 

and disturbed areas would be reseeded with an appropriate seed mix unless otherwise requested by the 

landowner or land management agency.  

4.8.2 Land Ownership 

The Project would cross both public and private lands consisting of approximately 52.1 miles of 

State of Arizona-owned land, 7.7 miles of private land, and 1.1 mile of Pima County land.  Additionally, 

a small portion of land affected by the Project is leased from the U.S. Government by the Central Arizona 

Water Conservation District for the CAP Canal, and an additional 60 feet at the U.S./Mexico border is 

held in the interest of the U.S. Government.  The majority of the state land that would be crossed is 

managed by the ASLD, some of which is leased to Pima County and private landowners (see tables 4.8.1-

3 and 4.8.1-4).  Other than temporary use for access roads, no federally owned or managed land would be 

affected (see table 4.8.2-1).  Further, no tribally owned or reservation land would be crossed or affected.   

TABLE 4.8.2-1 
 

Land Ownership Impacts Associated with the Sierrita Pipeline Project 

Facility 

Pima County Private/Other 
Arizona State 

Land Trust 
U.S. Fish and 

Wildlife Service 

United States 
(Lease 

Agreement with 
CAWCD) Total 

Con. Op. Con. Op. Con. Op. Con. Op. Con. Op. Con. Op. 

Pipeline Right-of-Way 13.9 7.0 91.8 48.4 621.8 314.4 0.0 0.0 0.4 0.2 727.9 370.0 

San Joaquin Road 
Meter Station a 

0.0 0.0 0.0 0.0 1.7 1.7 0.0 0.0 0.0 0.0 1.7 1.7 

Sasabe Delivery 
Meter Station a 

0.0 0.0 0.0 0.0 4.4 4.4 0.0 0.0 0.0 0.0 4.4 4.4 

Mainline Valves, Pig 
Launchers and 
Receivers a 

0.0 0.0 0.0 0.0 4.1 4.1 0.0 0.0 0.0 0.0 4.1 4.1 

ATWS 1.5 0.0 8.0 0.0 48.8 0.0 0.0 0.0 1.4 0.0 59.7 0.0 

Contractor 
Yards/Staging Areas 

0.0 0.0 37.1 0.0 31.8 0.0 0.0 0.0 0.0 0.0 68.9 0.0 

Access Roads b 12.4 0.0 6.2 0.0 45.0 0.0 20.2 0.0 0.6 0.0 84.4 0.0 

Project Total 27.8 7.0 143.1 48.4 757.6 324.6 20.2 0.0 2.4 0.2 995.1 380.2 

___________________ 
a Includes the portion of disturbance that would extend beyond the temporary construction right-of-way and 50-foot-wide 

permanent right-of-way (operation). 
b Access road impacts include widening beyond the original road footprint to accommodate construction equipment and 

stringing trucks.  After construction of the pipeline is completed, temporary access roads would be restored to pre-
construction condition or better.  

c Associated with the HDD of the CAP Canal.  CAP Canal operations would not be impacted during construction and, while 
a permanent easement would be maintained at the crossing, the current use and function of the canal would not be 
altered. 

Con.=  Impacts within the 75- to 150-foot-wide construction workspace that are related to construction activities.   

Op.= Impacts within the 50-foot-wide permanent right-of-way and the footprint of aboveground facilities.   

CAWCD = Central Arizona Water Conservation District 
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4.8.2.1 Federal Lands 

While the pipeline and aboveground facilities would be located outside of federal lands, Sierrita 

proposes to use and modify existing roads that cross the BANWR to accommodate construction vehicles 

and equipment and to access the pipeline right-of-way.  These include access roads at MPs 37.4 (access 

road AR-15), 39.6 (access road AR-16), 41.2 (access road AR-18), 43.2 (access road AR-19), 45.4 

(access road AR-20), 49.3 (access road AR-21), 51.8 (access road AR-22), 52.9 (access road AR-25), 

54.6 (access road AR-26), 56.8 (access road AR-26A), 56.9 (access road AR-26B), and 58.0 (access road 

AR-27) (see table 2.2.4-1 and appendix B).   

The BANWR currently encompasses over 117,000 acres and was established in 1985 for the 

reintroduction of the masked bobwhite quail and to restore the area to its natural, native habitat (BANWR, 

2013a).  Activities available to visitors to the refuge include wildlife watching and photography, hunting, 

fishing, and special wildlife-related events (BANWR, 2013a).  The BANWR receives approximately 

35,000 visitors annually (BANWR, 2013b).  At its closest, the Project would be within a few hundred feet 

of the BANWR between approximate MPs 38.6 and 40.2 and MPs 50.5 and 58.0. 

Many federal agencies are mandated by law to prepare land use plans for land managed under 

their jurisdiction, and all agency actions, including issuance of permits or approvals, must conform to the 

land use plans.  An action must be specifically allowed in the plan for the action to remain in 

conformance.  If an action is not specifically mentioned in the plan, the land-managing agency must make 

a determination that the action is consistent with the plan because it complies with all of the plan 

stipulations, constraints, standards, and guidelines, or the plan must be amended to accommodate the 

action.   

The document that guides land use and management of the BANWR is the Final CCP, dated 

September 2003.  The CCP lists the following eight management goals for the BANWR: 

 GOAL I: To restore, conserve, and manage the natural abundance and diversity of 

wildlife and habitat utilizing strategies that focus on environmental and biological 

integrity. 

 GOAL II: To conserve high quality habitats through continued land acquisition from 

willing sellers within approved boundaries. 

 GOAL III: To foster binational cooperation with individuals, organizations, and agencies 

that strengthen endangered species management, environmental education, and outreach 

efforts. 

 GOAL IV: To provide safe, accessible, high quality, wildlife dependent recreational 

opportunities. 

 GOAL V: To provide high quality educational opportunities that promote awareness, 

appreciation, and understanding of the Refuge’s role in managing wildlife and habitat. 

 GOAL VI: To reach out to communities, organizations, agencies and individuals, 

creating partnerships that provide resources and support necessary to accomplish Refuge 

purposes and goals. 

 GOAL VII: To identify, protect, maintain, and plan for Service [FWS] managed cultural 

resources on the Refuge for the benefit of present and future generations. 
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 GOAL VIII: To secure adequate staffing and funding to accomplish identified wildlife, 

habitat and public use goals. 

One road, State Highway 286, also known as Sasabe Road, provides ingress and egress on the 

west side of the BANWR.  Highway 286 is a paved two-lane highway and would be the primary access 

road to/from the dirt roads accessing the pipeline right-of-way.  While the highway is managed and 

maintained by ADOT, the FWS has full jurisdiction of the land under which the highway runs; ADOT 

has an easement agreement from the refuge for the road.  Sierrita does not propose any improvements to 

State Highway 286. 

As listed in table 2.2.4-1, 12 existing dirt and gravel roads proposed for Project use cross land 

within the BANWR.  We received comments on the draft EIS from the DOI on behalf of the BANWR 

noting that Pima County has held a right-of-way lease for some roads prior to the acquisition and creation 

of the BANWR, and that the FWS does not lease this land to Pima County or the State of Arizona.  Based 

on the land ownership information identified by Sierrita, two roads crossed on the BANWR are owned by 

Pima County (AR-15 at MP 37.4 and AR-26 at MP 54.6).  Four roads are owned by the FWS/BANWR 

(AR-16 at MP 39.6, AR-22 at MP 51.8, AR-26A at MP 56.8, and AR-26B at MP 56.8).  The other six 

roads have mixed land ownership (i.e., FWS, State of Arizona, and private).   

In some locations these roads are rough, winding, narrow, and travel through or are adjacent to 

sensitive wildlife habitats.  Sierrita proposed to grade the access roads crossed within the BANWR; 

however, these roads would not be graded outside of their existing footprints.  We received comments on 

the draft EIS noting that road grading results in the creation of a drainage channel and erosion problems if 

it is done without regard for the way the road lies on the land.  Sierrita would grade existing roads and 

would not widen existing or create new roads on the BANWR.  However, indirect impacts on the 

BANWR may occur, as discussed further below.   

In order to use the existing roads that cross the BANWR and owned by the FWS, the Refuge 

Manager has stated that the FWS would also need to formally receive a request from Sierrita to conduct 

the proposed activities.  The Refuge Manager would first conduct an Appropriateness Determination for 

the proposed roads.  If use of the roads is found appropriate by the Refuge Manager, the BANWR would 

next issue a Compatibility Determination for a 30-day public review.  A special use permit from the 

refuge would be subsequently issued, if the activity is approved.  As of the issuance of this final EIS, 

Sierrita submitted its request to the FWS; however, an Appropriateness Determination has not yet been 

issued by the FWS.  Sierrita would need to acquire permission from the appropriate landowner to use the 

roads that are not owned by the FWS. 

If modification and use of the roads are found not appropriate by the Refuge Manager or are not 

compatible, Sierrita would access its construction right-of-way via other existing roads and temporarily 

use the right-of-way for access during construction.   

Although these are existing roads, some of the impacts of use and improvement of roads and 

other access routes on physical and biological resources would be similar to those impacts related to the 

construction right-of-way, addressed by resource type in sections 4.4.8.1, 4.4.8.2, and 4.5.2.  Sierrita 

would implement its construction plans (e.g., Plan, Procedures, Reclamation Plan, Noxious Weed Control 

Plan, Fugitive Dust Control Plan), as well as our recommendations and any site-specific requirements 

identified by the FWS, when modifying and restoring the access roads. 

We received comments regarding Project-related indirect impacts on the BANWR.  In its 

comments on the draft EIS, the DOI on behalf of the BANWR stated that Project, because it is adjacent to 

and downslope from the refuge, could potentially adversely affect the refuge and is in conflict with the 
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BANWR’s CCP and its mission.  Indirect effects are defined by the CEQ as “caused by the action and are 

later in time or farther removed in distance, but are still reasonably foreseeable.”  Actions that are farther 

removed could include increased noise and dust spreading outside the Project area and into the BANWR.  

Project-related noise and dust could disturb wildlife species, causing them to leave or avoid the area.  

Dust might also be experienced by passersby along Highway 286.  As discussed in section 4.12.1.3, 

Sierrita would control construction-related dust by implementing its Fugitive Dust Control Plan. 

The construction right-of-way could also result in a barrier to wildlife movement to and from the 

BANWR.  However, this impact would be temporary and limited to the time the trench is open.  Further, 

as discussed in section 4.5.2, Sierrita would attempt to avoid disrupting wildlife movement patterns by 

implementing several mitigation measures (e.g., leaving breaks in spoil piles, inserting ramps into the 

trench).  Species temporarily affected by construction activities would likely return to the area following 

construction and restoration of the Project.  Suitable habitat adjacent to the construction area would also 

be available for wildlife species to use as protective cover or for foraging activities until vegetation in 

temporary work areas has been re-established.  

Sierrita would also reasonably minimize off right-of-way erosion, sedimentation, and spills 

associated with construction activities, including modifications to roads, by implementing its Plan.  

Sierrita would restore stream bed and banks to preconstruction contours or to a stable angle of repose as 

approved by the EI.  Sediment barriers, such as silt fencing, staked straw bales, or trench plugs would be 

installed following backfill to prevent spoil and sediment-laden water from entering the ephemeral wash 

from adjacent upland areas.  Water bars would be placed to divert water off the right-of-way into a 

vegetated area instead of directly into the wash.  Sierrita would not obtain water for hydrostatic testing, 

dust control, etc. from a waterbody or a groundwater source located within or near the BANWR.   

Actions that are later in time could include the spread of noxious weeds, increased erosion off 

right-of-way, and increased human activity in and near the BANWR related to use of the permanent right-

of-way by undocumented immigrants and drug and human traffickers.  Regarding the last action, we 

received comments on the draft EIS clarifying that undocumented immigrants could perceive the right-

of-way as an area where they could be easily detected.  As a result, they might travel onto the 

BANWR to avoid detection and impact environmental resources on the BANWR.  This and related 

impacts, along with Sierrita’s proposed mitigation measures, are discussed further in sections 4.4.8.2, 

4.2.5, and 4.9.2, respectively.   

Federal Easements 

Sixty feet of the Project’s terminus at MP 59.1 would be within the Roosevelt Easement.  In 

1907, President Roosevelt reserved from entry and set apart as a public reservation all public lands within 

a 60-foot-wide international boundary between the United States and Mexico that included the modern 

day States of California, Arizona, and New Mexico.  This area is referred to as the Roosevelt Easement or 

Roosevelt Reservation.  This land withdrawal was found “necessary for the public welfare ... as a 

protection against the smuggling of goods” (Haddal et al., 2009).  The Roosevelt Easement was primarily 

set aside for roads.  Since its establishment in 1907, the Roosevelt Easement has been held in the interest 

of the U.S. Government at large.   

There are four land ownership scenarios for crossings of the Roosevelt Easement: 

1. Private lands – areas in which the land at the U.S./Mexico border is privately owned.  

The IBWC has no title to these areas. 
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2. Easement land – areas in which the land at the U.S./Mexico border is held in the interest 

of the U.S. Government.8  While the IBWC has no title to these areas, it reviews such 

projects for transboundary flow issues and line-of-sight of border markers.  For these 

types of crossings, the IBWC issues a written approval/no objection letter.  The majority 

of land at the international boundary crossing between U.S./Mexico is easement land. 

3. IBWC title land – areas in which the IBWC has clear title ownership to the land at the 

U.S./Mexico border.  For these types of crossings, the IBWC issues a permit. 

4. Native American land – areas in which the land is owned by a Native American group 

and, as such, they hold the title to these lands much like private lands (IBWC, 2013). 

The IBWC reviews all projects near the U.S./Mexico border.  The IBWC either issues a permit if 

the IBWC has a clear title to the land or issues written approval/no objection if a project would cross the 

easement (IBWC, 2013).  The IBWC also reviews all projects near the border to ensure that they are not 

impacting the line of sight between the IBWC international monuments and not altering the historical 

surface runoff of the area.  

The Project is within an area that is designated as easement land and, therefore, Sierrita would be 

subject to a “no objection” determination by the IBWC.  The IBWC’s determinations regarding the 

Project would be made following issuance of Certificate from the Commission, if the Project is approved.  

As of the issuance of this final EIS, Sierrita has not yet submitted its request for review of the Project 

crossing at the U.S./Mexico border to the IBWC; however, it has provided the IBWC with a preliminary 

crossing plan.   

4.8.2.2 State and County Lands 

The pipeline would cross about 52.1 miles (about 86 percent of the Project total) of Arizona state-

owned trust lands and about 1.1 miles (about 2 percent of the Project total) of Pima County land.  All of 

the proposed aboveground facility sites are on state-owned trust land.  None of the state-owned lands 

crossed by the Project are within designated state forests or parks.   

ASTL is land managed by the ASLD.  ASTL is not considered public land (ASLD, 2013b), but 

instead is managed to enhance value and optimize economic return for the trust beneficiaries, and to 

provide support for resource conservation programs for the well-being of the public and the state's natural 

environment (ASLD, 2013c).  ASTL are managed by the ASLD to generate revenue for 13 specific 

beneficiaries, and the trust manages over 9 million acres of land, of which approximately 90 percent of 

the revenue generated from sales or leased supports K-12 education (ASLD, 2012, 2013d).  Almost all of 

the ASTL are under one or more leases for natural resource uses and commercial development purposes 

(e.g., right-of-way, grazing, agriculture, mineral exploration, oil and gas exploration, sand, gravel, and 

other aggregates operations) (ASLD, 2013d).   

Specific to the Project area, the pipeline would cross approximately 24.7 miles of ASTL that are 

under grazing lease to Pima County and private landowners, and currently used as conservation lands, 

open space, or active grazing land (see tables 4.8.1-2 and 4.8.1-3 and section 4.8.1.1) (Pima County, 

2011).  As discussed in section 4.10.6, Sierrita’s application to the ASLD is under review and until it is 

                                                      
8 For example, based on conversations with the ASLD, the State of Arizona does not own the land within the 60-

foot-wide Roosevelt Easement at the U.S./Mexico border; it was excluded from the transfer of U.S- owned land 

to ASTL when Arizona became a state (ASLD, 2013a; Hollay, 2011; IBWC, 1936).  
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approved, the appraisal of land values and monetary benefit of using public trust lands cannot be 

estimated. 

Sierrita would implement its mitigation plans (e.g., Plan, Procedures, Reclamation Plan, Noxious 

Weed Control Plan, Fugitive Dust Control Plan) as well as our recommendations (see section 2.3 and 

appendix tables D-1 and E-l).  Sierrita would acquire the necessary permits and approvals for construction 

across all state-owned lands.  

Based on information provided by Sierrita, Pima County is identified as the landowner at MP 2.0 

and between approximate MPs 2.2 and 3.3.  As listed in table 4.8.2-1, the Project would affect about 27.8 

acres of land owned by Pima County.  Nearly the entire Project crosses land identified by the Pima 

County Maeveen Marie Behan Conservation Lands System as Biological Core Management Areas, 

Special Species Management Areas, Multiple Use Management Areas, and/or IRAs.   

Biological Core Management Areas are defined as areas that have high biological values that 

support large populations of vulnerable species, connect large blocks of contiguous habitat and biological 

reserves, and support high value potential habitat for five or more priority vulnerable wildlife species 

(Pima County. 2005).  Special Species Management areas are defined as crucial to the survival of three 

species of special concern to Pima County: the cactus ferruginous pygmy-owl, Mexican spotted owl, and 

southwest willow flycatcher (Pima County, 2005).  Multiple Use Management Areas are defined as areas 

where biological values are significant but do not attain the level associated with Biological Core 

Management Areas, and which support populations of vulnerable species, connect large blocks of 

contiguous habitat and biological reserves, and support high value potential habitat for three or more 

priority vulnerable species.  IRAs are discussed in section 4.4.3. 

Pima County’s conservation guidelines for Biological Core Management Areas state that “at least 

80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural 

open space” (Pima County, 2005).  Land use changes in Special Species Management Areas require that 

for every 1 acre of land changed, 4 acres be conserved.  Land uses appropriate in these areas must retain 

and improve conditions for on-site conservation values, preserve the movement of native fauna and 

pollination of native flora across and through the landscape, and preserve landscape integrity.   

Pima County’s conservation guidelines for Special Species Management Areas state that “at least 

80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural 

open space and will provide for the conservation, restoration, or enhancement of habitat for the affected 

Special Species” (Pima County, 2005).  Similar to Biological Core Management Areas, land use changes 

require that for every 1 acre of land changed, 4 acres be conserved.  Conservation Land System 

designations and the associated conservation guideline policies apply to land uses and activities under the 

jurisdiction of Pima County and Pima County Flood Control District.  As such, Sierrita would be subject 

to these guidelines on land owned by Pima County and permits authorized by the Pima County Flood 

Control District (see sections 4.3.2.2 and 4.3.2.6).  

Pima County’s conservation guidelines for Multiple Use Management Areas state that “at least 

66⅔ percent of the total acreage of lands within this designation shall be conserved as undisturbed natural 

open space” (Pima County, 2005).  Land use changes in Multiple Use Management Areas require that for 

every 1 acre of land changed, 2 acres be conserved.  Land uses appropriate for these areas must facilitate 

the movement of native fauna and pollination of native flora across and through the landscape, maximize 

retention of on-site conservation values, and promote landscape integrity. 

As further discussed in section 4.10.3, Pima County provided in its comments on the draft EIS 

substantial information regarding the Project’s anticipated costs to the county.  This included cost 
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estimates, funding, and/or mitigation recommendations with regards to the Conservation Lands System 

land.  In its comments, Pima County estimates that approximately 2,528.6 acres of mitigation land is 

required to offset the Project’s impacts from construction, and that approximately 522.6 acres of land is 

required to offset the Project’s impacts on county-owned fee land and grazing leases that may serve as 

future county section 10 permit mitigation lands.  Sierrita continues to consult with Pima County 

regarding necessary permits and approvals as well as temporary and permanent easement agreements.  It 

is anticipated that additional commitments required by Pima County, such as mitigation land, would be 

necessary for it to process Sierrita’s permit application.  These would be requested of Sierrita by the 

permitting agency during the permitting process or included as a permit requirement.      

We received scoping comments that the Project would cross an area where Pima County and the 

Pima County RFCD have submitted an application to the FWS for an incidental take permit under section 

10 of the ESA, which, if approved, would authorize incidental take of animal species and impacts on plant 

species currently listed or that may become listed under the ESA.  Between MPs 10.8 and 19.5, the 

Project would cross ASLD land in which Pima County has acquired state land grazing leases to manage.  

Sierrita’s consultations with the FWS have confirmed that Pima County intends to enroll these grazing 

lease areas as conservation lands for credit under the pending section 10 permit with the FWS (SWCA, 

2013d; SWCA, 2013e).  Pima County would be eligible to receive a 25 percent credit under its MSCP for 

these lands because the lands are owned by the State of Arizona and only grazing leases are held.   

The Project would affect approximately 119.4 acres of open land within this area, which Sierrita 

would restore according to its Reclamation Plan and would monitor in accordance with its Post-

Construction Vegetation Monitoring Document.  Impacts on the affected area are anticipated to be short 

term to permanent until the right-of-way becomes re-established as a result of reseeding and 

transplantation efforts.  If the right-of-way does not provide habitat value for one or more species covered 

under the MSCP and if the right-of-way does not meet the standards or objectives outlined in the 

conservation lands management plan, Project-related impacts on the 119.4-acre area would be equal to 

approximately 29.9 acres of mitigation credits (i.e., 25 percent of 119.4 acres) that Pima County could 

lose.  

Additionally, one Project-related facility (MLV 3) would permanently affect approximately 1.0 

acre of open land within this area.  Pima County would lose the mitigation credits for 0.25 acre due to the 

permanent impacts associated with MLV 3.  Sierrita would compensate the ASLD for Project-related 

impacts on vegetation in the affected area as required by the state’s lease conditions.   

Between MPs 2.0 and 3.2, the Project would also affect approximately 14.1 acres of Pima County 

fee lands.  If these fee lands were enrolled as conservation lands prior to construction, Pima County could 

potentially lose mitigation credits for the 14.1 acres if, as previously mentioned, the right-of-way does not 

provide habitat value for one or more species covered under the MSCP.  Sierrita would compensate Pima 

County for Project-related impacts on vegetation in the affected area as required by the PCRRH 

protection ordinance and specific lease conditions.  Sierrita continues to consult with Pima County 

regarding the necessary permits and authorizations for the Project on county-owned land.   

4.8.2.3 Private Lands 

The pipeline would cross about 7.7 miles of private lands (about 13 percent of the Project total).  

No aboveground facilities are proposed on private lands.   

Sierrita would secure easements to convey both temporary (for construction) and permanent (for 

operation) rights-of-way on private lands.  The easement acquisition process is designed to provide fair 

compensation to the landowners for the pipeline company’s right to use the property for pipeline 
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construction and operation.  Sierrita would compensate landowners for loss of value to specific parcels.  

The easement agreement between the company and landowner typically specifies compensation for loss 

of use during construction (e.g., ranching, grazing), loss of nonrenewable or other resources, damage to 

property during construction, and limits on use of the permanent right-of-way after construction.  

Landowners have the opportunity to request that site-specific factors and/or development plans for their 

property be considered during easement negotiations, and that specific measures be taken into account.  

Other than the easement, construction of the pipeline would not place any restrictions on a landowner’s 

ability to sell or transfer ownership of a property during or after construction.   

Sierrita could use the right of eminent domain granted to it under section 7(h) of the NGA to 

obtain right-of-way and temporary work areas in the event that an easement could not be negotiated and 

the Project is certificated by the FERC.  In this case, Sierrita still would be required to compensate the 

landowner for the right-of-way and for any damages incurred during construction; however, the level of 

compensation would be determined by a court.  Eminent domain does not apply to land under federal 

ownership or management. 

4.8.3 Existing Residences and Planned Developments 

4.8.3.1 Existing Residences 

Based on civil surveys and review of aerial photography, the Project would not be within 50 feet 

of any residential buildings, mobile homes, or commercial buildings.  The nearest residence is 

approximately 57 feet west of the construction right-of-way at MP 4.7; the nearest commercial/industrial 

area is the Avra Wastewater Treatment Plant, which is approximately 672 feet north of the construction 

right-of-way at MP 2.3.  

During construction, Sierrita would implement an Environmental Complaint Resolution 

Procedure to address problems that may arise based on landowner feedback.  Details of the procedure are 

as follows:  

 Prior to construction, Sierrita would mail a letter to each landowner whose property is 

crossed by the Project that provides the landowner(s) with clear directions for identifying 

and resolving their concerns.  

 Sierrita would provide a company local contact that landowners should call first. 

 Sierrita would establish a 24-hour hotline for landowners to contact if they are still not 

satisfied or their concerns have not been appropriately addressed. 

 Sierrita would return the landowner’s call within 48 hours. 

 Sierrita would commit to meeting with the landowner(s). 

 Sierrita would provide landowners with the Commission’s Enforcement Hotline number.   

All information regarding landowner complaints would be summarized in the applicable weekly 

status report and submitted to the Commission throughout the construction phase (see mitigation measure 

number 7 in section 5.2).  We find Sierrita’s commitments listed above to be acceptable regarding an 

environmental complaint resolution procedure. 
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While there are no existing residential or commercial structures within the proposed right-of-way, 

operation of the Project would impact landowners by prohibiting the future construction of structures 

within the permanent right-of-way.  The impact of this encumbrance would be subject to negotiation and 

resolution between the landowners and Sierrita as described in section 4.8.2.  

4.8.3.2 Planned Developments 

While several proposed projects would be within a few miles of the Project, as discussed in 

section 4.14, one proposed development would be within 0.25 mile of the Project based on Sierrita’s 

consultations with local planning agencies and the ASLD: the Tucson Water’s Southern Avra Valley 

Storage and Recovery Project (SAVSARP) (Tucson Water, 2012a, 2012b).  The SAVSARP would 

include a recovered water pipeline and reservoir booster station.  The portion of the SAVSARP that 

would be directly affected by the Project consists of the 48-inch-diameter recovered water pipeline, which 

would be crossed by the Project approximately 500 feet from the tie-in location near MP 0.1.  The 

SAVSARP would recharge and recover up to 60,000 acre-feet per year of Colorado River water supplied 

by the CAP Canal, and would increase the volume of CAP Canal water recharged/recovered by Tucson 

Water and provide increased opportunities for water banking (Tucson Water, 2012a).  Tucson Water 

began construction of SAVSARP in August 2012 and anticipates construction would be completed in the 

first quarter 2014 (Tucson Water, 2014).   

The primary impact that a pipeline project could have on a proposed development would be to 

place permanent right-of-way on lots set aside for development, which could affect the constructability or 

value of the lots.  Depending on the number and location of affected lots, the developer could choose to 

redesign the affected portion of the development.  Depending on the stage of the development, this 

redesign could require additional review and approval by local permitting officials, which could delay the 

development.  The Project could also impact approved and proposed developments if the construction 

schedules for the Project and development projects coincide.  The Project would not directly affect or be 

within 0.25 mile of known future development areas.   

4.8.4 Recreation and Special Interest Areas 

In addition to the recreational interests associated with ecotourism and ranching described in 

section 4.10.6, and GMUs and hunting discussed in section 4.5.4, the Project would cross six proposed 

locally designated recreational trails and one proposed trail of national significance.  Table 4.8.4-1 lists 

the crossing locations, status, and proposed crossing method for each of these areas.  A more detailed 

discussion of each area is provided below.   

The pipeline would not cross any NWRS land; however, it would involve the use of several 

access roads on the BANWR (see section 4.8.2.1).  The Project would not cross any National Wildlife 

Management Areas, National Park or Monument lands, National or state forests, Wilderness Areas, 

Wilderness Study Areas, National Conservation Areas, National or state-designated Wild and Scenic 

Rivers, or state parks.  The Project is also not within 0.25 mile of a sensitive receptor (i.e., church, school, 

cemetery, or hospital), Coastal Zone Management Area, or hazardous waste sites.  
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TABLE 4.8.4-1 
 

Recreation and Special Interest Areas Crossed by the Sierrita Pipeline Project a 

Milepost Name of Area Status b Crossing Method 

0.0 San Joaquin Rd. (No. 021) Trail Planned Open Cut 

1.0 CAP Canal (No. T005) Trail Planned HDD 

1.0 Bopp Rd. (No. 107) Trail Planned HDD 

2.7 Black Wash (No. 010) Trail Planned Open Cut 

6.7 Ajo Highway Greenway (No. G003) Planned Open Cut 

7.6 Sandario Road (No. 019) Planned Open Cut 

10.7 Sierrita Mountain Rd. (No. 121) Trail Planned Open Cut 

______________________ 
a Although not listed on the table, proposed access roads AR-15, AR-16, AR-18, AR-19, AR-20, AR-21, AR-22, AR-25, AR-

26, AR-26A, AR 26-B, and AR-27 would be located within the BANWR. 
b Source: Pima County, 2012b 

 

One of the primary concerns when crossing recreation and special interest areas is the impact of 

construction on the purpose for which the area was established (e.g., the recreational activities, public 

access, and resources the area aims to protect).  Construction would alter visual aesthetics by removing 

existing vegetation and disturbing soils.  Construction would also generate dust and noise, which could be 

a nuisance to recreational users.  Construction could also interfere with or diminish the quality of the 

recreational experience by affecting wildlife movements or disturbing trails.  Following construction, 

revegetation of the right-of-way would take a few years to several decades, depending on the vegetation 

type.  For example, as discussed in section 4.4.8, grasses would be expected to recover rapidly, in 2 years 

or less; however, species richness may take longer to recover, ranging from an average of 2 to 13 years.  

Other vegetation types, such as the creosotebush-bursage, paloverde-mixed cactus, primarily scrub 

component of mixed grass-scrub, and mixed evergreen sclerophyll, would probably not become fully 

reestablished for 76 to 215 years.  In general, impacts on recreation and special interest areas would be 

temporary and limited to the period of active construction, which typically would last only several days to 

several weeks in any one area.  However, the visual effects of cleared right-of-way, as discussed in more 

detail in section 4.5.7, would represent a long-term to permanent impact on recreationalists, depending on 

the vegetation type and viewshed.  

In addition to the areas crossed, the Project would be within 0.25 mile of the following special 

interest areas: 

 Three Points Veterans Memorial Park, managed by Pima County, is approximately 340 

feet north of MP 14.6 and offers sports facilities, including three baseball fields and a 

basketball court (Pima County Natural Resources, Parks and Recreation Department, 

2012a). 

 Tucson Mountain Park, managed by Pima County, is approximately 200 feet northwest of 

MP 0.0 (Pima County Natural Resources, Parks and Recreation Department, 2012b). 

Overall, Sierrita would adequately minimize construction-related impacts on these areas by 

maintaining access to the areas during construction and ensuring effective post-construction reclamation 

of the right-of-way to preconstruction conditions.  During pipeline construction within 0.25 mile of the 

parks identified above, visual and noise impacts would occur; however, these would be temporary and 

limited to the time of construction.  Noise impacts associated with the Project are discussed in section 

4.12.2.3; visual impacts are discussed in section 4.8.5. 
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4.8.4.1 Recreational Trails 

Proposed National Trails 

The National Trail System Act of 1968 was established to designate and protect national scenic 

trails, national historic trails, and national recreation trails.  National recreation trails provide for 

numerous outdoor recreation activities and are designated by the U.S. Secretary of Interior or the U.S. 

Secretary of Agriculture to recognize exemplary trails of local and regional significance (National 

Recreation Trails, 2013a). 

The Project would cross a proposed segment of the CAP Canal National Recreation Trail at 

approximate MP 1.0.  The approximately 60-mile-long proposed CAP Trail was designated a National 

Recreation Trail by the U.S. Secretary of the Interior in 2003 (Pima County, 2012b).  The proposed CAP 

Trail would run alongside the CAP Canal, which is part of a larger, 336-mile-long major water supply 

that runs from the Colorado River to urban Arizona (National Recreation Trails, 2013b).  While the 

underlying land of the CAP Canal is owned by the U.S. Bureau of Reclamation, it is administered by the 

Central Arizona Water Conservation District.  Recreational opportunities available to users of the trail 

include walking, jogging, equestrian use, bicycling, and roller blading (if paved); motorized uses are not 

allowed (CAP, 2013).  

Based on Sierrita’s consultations with the Pima County Natural Resources, Parks and Recreation 

Department, construction of this segment of the CAP Canal National Recreation Trail is estimated to 

begin in 2014 (Pima County, 2013a).  Construction of the Project is tentatively scheduled to begin in mid 

2014 and may coincide with trail construction or occur after the trail has been created.  Regardless, 

Sierrita would cross the CAP Canal and the CAP Canal National Recreation Trail using the HDD method.  

Impacts from the Project would occur at HDD workspace areas on each side of the canal and be limited to 

the time of construction.  Because the HDD method does not involve direct impacts to the feature being 

crossed, recreational users would not be precluded from using the trail (if completed prior to the Project) 

during construction activities.   

No permanent or long-term impacts on the CAP Canal or CAP Canal National Recreation Trail 

would occur as a result of construction and operation of the Project. 

Proposed Local Trails 

The Project would cross six planned local trails as listed in table 4.8.4-1 (Pima County, 2012b).  

None of the recreational trails that would be crossed by the pipeline route are existing and are not 

expected to be completed prior to or during construction of the Project (Pima County, 2013b).   

In event that trail construction coincides with construction, Sierrita would maintain trail use by 

coordinating with Pima County Parks and Recreation Department personnel to schedule Project activities 

to adequately minimize interference with recreational activities, including planned events and general trail 

use.  Sierrita would attempt to maintain access to trails throughout most of the construction period.  

However, recreational trails may need to be temporarily closed for about one day.  If necessary, Sierrita 

would provide for minor detours and use appropriate safety measures to allow for continued use of the 

trails during construction activities.  Project impacts on trails would primarily be limited to noise and 

dust, and limited to the time of construction at one particular area.  Following construction, the trail use 

would continue as before and no permanent or significant impacts would occur.   
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4.8.5 Visual Resources  

The term “visual resources” refers to the composite of basic terrain features, geologic features, 

hydrologic features, vegetation patterns, and anthropogenic features that influence the visual appeal of an 

area.  The Project would affect federally, state-, county-, and privately owned lands.  NEPA and the 

Federal Land Policy and Management Act require the management of scenic resources on federal lands 

and ensure that scenic resources are treated equally with other resources.  Federal lands affected by the 

Project include 12 access roads that cross the BANWR.  State, county, and private lands crossed by the 

proposed pipeline route are not subject to known federal, state, or county visual management standards. 

Based on comments received during the scoping period, visibility and viewer sensitivity were 

determined to be highest where the pipeline would be collocated with or intersect Highway 86 (generally 

MP 6.5 to MP 11.0), collocated with or intersect Highway 286 (generally MP 15.0 to MP 26.0), near 

residential areas, and along portions of the Baboquivari Peak Wilderness Area (MP R35.0 to MP 45.0).  

Viewer sensitivity would also be anticipated in areas where the route passes near or within the viewshed 

of the Tohono O’odham Reservation.  Visual impacts on Native American religious sites and traditional 

cultural properties are discussed in section 4.11.2.  

4.8.5.1 Project Impacts 

Pipeline Facilities 

Visual resources along the pipeline route are a function of geology, climate, and historical 

processes and include topographic relief, vegetation, water, wildlife, land use, and human uses and 

development.  The vegetation along the proposed route consists largely of open lands made up of 

grasslands and desert scrub on flat to rolling terrain.  Much of the area has been developed or visual 

resources have been previously affected by other activities such as existing utility and road rights-of-way, 

ranch roads, residential development, grazing, and foot and vehicle traffic associated with illegal 

immigration and U.S. Border Patrol pursuit activities.  Throughout the Project planning process, Sierrita, 

FERC, federal, state, and local agencies, and other special interest groups have worked together to 

develop measures to adequately minimize the visual impacts of the Project. 

Sierrita proposes to generally use a 75- to 150-foot-wide construction right-of-way.  Some areas 

would be widened for ATWS required for construction at waterbody, road, and utility crossings as well as 

in areas of steep side slopes or other difficult terrain.  Visual impacts associated with the construction 

right-of-way and ATWS would include the removal of existing vegetation and the exposure of bare soils, 

as well as earthwork and grading scars associated with heavy equipment tracks, trenching, blasting (if 

required), rock formation alteration or removal, and machinery and tool storage.  Other visual effects 

could result from the removal of large individual cacti that have intrinsic aesthetic value, the removal or 

alteration of vegetation that may currently provide a visual barrier, or landform changes that introduce 

contrasts in visual scale, spatial characteristics, form, line, color, or texture.  Due to the general lack of 

development in the Project area, visual scale is uniform, with little contrast in line, form, color, or texture, 

and no dominant features.  Construction in flat terrains would disrupt and dominate foreground and 

middle ground views with the introduction of equipment, materials, the trench, and spoil piles. 

Vegetation clearing would result in both short- and long-term and permanent impacts on visual 

resources depending on the type of vegetation that is removed.  Section 4.4.8.2 includes a discussion of 

typical vegetation reestablishment timeframes in the Project area.  The impact of vegetation clearing 

would be shortest in areas consisting of grassland/herbaceous lands where the re-establishment of 

vegetation following construction would be relatively fast (generally less than 5 years).  The impact on 

the shrub/scrub community, which would take many years to regenerate large shrubs, would be greater.  
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The greatest potential visual impact would result from the removal of large cacti and brush, which would 

take longer than other vegetation types to regenerate.  However, the Project would impact relatively few 

cacti, and Sierrita would salvage and transplant Pima pineapple cactus, saguaro cacti without arms that 

are less than 9 feet tall, Palmer’s agave, as well as healthy and viable individuals of Agave parviflora 

within or adjacent to the right-of-way.  Sierrita would conduct grading activities in a manner that 

adequately minimizes erosion and conforms to the natural terrain.  As a deterrent to unauthorized public 

access, Sierrita would also install dirt/rock berms, log barriers, signs, and locked gates where the right-of-

way intersects paved and unpaved roads and at off-road vehicle trails and two-track roads, which would 

represent a long-term to permanent visual impact.   

Visual impacts would be greatest at the Tucson Mountain Park Estates and residential 

developments in the vicinity of Highway 86 (MP 5.0 to MP 17.0) where there is a relatively high degree 

of viewer sensitivity, and where the pipeline route parallels or crosses roads and may be seen by passing 

motorists on Highways 86 (generally MP 6.5 to MP 11.0) and 286 (generally MP 15.0 to MP R26.0).   

We received scoping comments regarding the Baboquivari Peak Wilderness Area.  More 

specifically, recreational users in the Baboquivari Peak Wilderness Area, which is owned and managed by 

the BLM and offers several hiking trails to and from Baboquivari Peak and Brown Canyon, may be 

sensitive to changes in the visual landscape.  The area experiences less than 60 visitors per month during 

the peak activity season, which is generally during cooler months (BLM, 2012). 

One of the objectives of the Baboquivari Peak Wilderness Area is to protect the scenic quality of 

the lands within the wilderness area.  To achieve this objective, the BLM has designated the lands within 

the wilderness area as Visual Resource Management (VRM) Class I, which is intended to preserve the 

existing visual character of the landscape and permits very little visual change.  The BLM’s VRM Class 

restrictions apply only to visual changes on the lands to which the VRM class has been assigned.  As 

such, the views within the wilderness area are protected but these protections do not extend to 

surrounding lands outside the wilderness area that might be seen from within it.  The lands on which the 

pipeline route would be located are a combination of state and privately owned lands, and include no 

federal lands under the jurisdiction of the BLM; therefore, there is no authority to impose visual 

restrictions on the Project.  However, regardless of visual management objectives associated with the 

wilderness area, views of the Project from the Baboquivari Peak Wilderness Area would be experienced 

by recreational users.  

Sierrita conducted two visual resources assessments at specific locations along the pipeline right-

of-way to inventory and assess the level of visual modification in the landscape that could result from the 

construction, operation, and maintenance of the Project.  The first report, entitled Assessment of Potential 

Impacts on Views from the Baboquivari Peak Wilderness Area, includes an analysis of the Project’s 

impacts as viewed from the Baboquivari Peak Wilderness Area (see appendix W-1).  The second report, 

entitled Visual Impact Assessment, includes an analysis of the Project’s impacts from close-in views 

toward the right-of-way from roadways that are crossed by or adjacent to the Project, and identifies how 

existing conditions would be affected by construction of the Project and how the right-of-way’s 

appearance would change over time from the viewpoints (see appendix W-2).  

The Assessment of Potential Impacts on Views from the Baboquivari Peak Wilderness Area report 

focused on the Project area most visible from the wilderness area, generally between MPs 22 and 56.  For 

the most part, the pipeline segments that would be visible from portions of the wilderness area where 

viewers are likely to be present lie within the background zone, 5 miles and further from the viewing 

locations.  Because of the distance, the pipeline would be a very small element in a large landscape, 

where any visual contrasts that the pipeline might create would be highly attenuated by distance and 

atmospheric haze.  
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The only portion of the pipeline potentially visible from the wilderness area that lies within the 5-

mile foreground/middleground zone is at approximate MPs 39 and 41 in Brown Canyon.  The pipeline 

segment in this area would be visible from the top of Baboquivari Peak and one of the high elevation 

observation points at the base of the peak.  About 0.9 mile of this segment would cross semi-desert 

grasslands.  Semi-desert grasslands are expected to return to pre-construction conditions within a few 

years of pipeline construction.  Successful reclamation of the pipeline right-of-way is expected to make it 

virtually undetectable.  However, it is acknowledged that some vegetation types would not be fully re-

established along the operational right-of-way for at least 20 years and may take several decades.  As 

such, the recreationalist experience at Brown Canyon and viewers from Baboquivari Peak would be 

affected long term.   

The remainder of the visible pipeline segment between approximate MPs 39 and 41 would be 

within riparian mesquite forest.  As discussed in sections 4.4.8.2 and 4.7.1.6, Sierrita would reduce its 

construction right-of-way in this area to the minimum required for the safe installation of the pipeline and 

would implement the measures listed above.  Full restoration of the mesquite forest vegetation along this 

portion of the pipeline would represent a long-term impact.  Grasses and small trees are anticipated to re-

establish within 3 to 5 years following construction, reducing the visual contrast and adding color and 

texture that would attenuate the visual effect of the break in the tree cover.  However, other vegetation 

types, such as creosotebush-bursage, paloverde-mixed cactus, primarily scrub component of mixed grass-

scrub, and mixed evergreen sclerophyll, would experience long-term to permanent impacts due to the 

time required to reestablish the vegetation characteristic of these community types (at least 75 years).  

Views of the pipeline right-of-way from the wilderness area would be further obscured through Sierrita’s 

proposed post-construction replacement of woody vegetation.  This would include storing cut brush and 

slash from clearing operations and pulling it back onto the right-of-way during restoration, and salvaging 

large cacti and other desert species and replanting them at select locations along the right-of-way 

following construction (see Reclamation Plan, appendix G). 

The report concluded that the degree of visual change that construction and operation of the 

pipeline as viewed from the Baboquivari Peak would be relatively low.  The highest level of visual 

change would occur during the period of active pipeline construction; however, this period would be 

relatively short, generally 3 to 4 weeks at any given location.  Although vegetation would take several 

years to become reestablished, views of construction activity would be limited because of the distance 

(more than 5 miles) and the surrounding topography.  The impacts from construction activities on 

recreational users of the area would be minor and long term to permanent, depending on the vegetation 

type being observed.  

Sierrita’s Visual Impact Assessment (see appendix W-2) included an analysis of the Project’s 

impacts as seen from San Joaquin Road, Bopp Road, Highway 286, and Santa Margarita Road.  The study 

was conducted using the FHWA’s methodology, which is applicable for linear projects.   

As discussed in the study, three locations included viewpoints of proposed aboveground facilities 

and yards from San Joaquin Road, Bopp Road, and Highway 286; two additional locations included 

viewpoints of the right-of-way from Highway 286 and Santa Margarita Road.  The study included 

photographs of the existing view from the roads and visual simulations of aboveground facilities and 

simulations for the areas of disturbance 5, 10, and 20 years after construction.  Sierrita’s visual 

simulations assumed full right-of-way clearing, seeding, and natural regrowth.  The visual simulation did 

not include additional measures proposed by Sierrita such as salvaging and transplanting Pima pineapple 

cacti, saguaro cacti, and agave species, pulling removed vegetation, etc. as discussed below.  
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To adequately minimize visual impacts, Sierrita would: 

 store cut brush during clearing operations and pull it back onto the right-of-way during 

restoration to visually break up the linier appearance of the right-of-way and provide 

physical barriers on the right-of-way; 

 salvage large cacti and replant them at select locations and where they are available;   

 salvage and replant other desert species, including shrubs and desert wash woodland 

species at road or trail access; and  

 redistribute woody material removed during construction across the right-of-way in 

locations where available to both disguise the right-of-way and serve as “vertical mulch.”  

These and other measures Sierrita would implement to reduce impacts on vegetation and improve 

revegetation potential are described in detail in sections 4.4.8.2 and 4.9.2 and are included in Sierrita’s 

Reclamation Plan.  Based on the visual simulations from the above-referenced viewpoints, the area 

disturbed by pipeline construction would begin to resemble the surrounding area after 20 years.  

However, based on the time it takes for native vegetation species to become re-established, visual impacts 

along the permanent right-of-way could be experienced for 76 to 215 years.  We reviewed the visual 

assessments and agree with their conclusions.  

We received comments on the draft EIS that, in addition to the discussion above, the Project 

would affect the visual experience for guest ranches and ecotourists.  To adequately minimize the 

visibility of the pipeline right-of-way, Sierrita would implement measures such as pulling stored brush 

back onto the right-of-way; salvaging and replanting large cacti and other desert species; and 

redistributing woody material removed during construction across the right-of-way in locations where 

available to both disguise the right-of-way and serve as “vertical mulch.”  These and other measures 

Sierrita would implement to reduce impacts on vegetation and improve revegetation potential are 

described in detail in sections 4.4.8.2 and 4.9.2 and are included in Sierrita’s Reclamation Plan. 

In general, visual impacts would decrease for sensitive viewers as distance from the Project 

increases, reducing dominance of the Project.  Based on the visual simulations and the time required for 

vegetation reestablishment, the Project would result in a long-term to permanent impact on visual 

resources.  

Highways 86 and 286, which the Project would be generally parallel along the northern portion of 

the route, are designated by Pima County’s Department of Transportation as Scenic (Pima County, 

2013b).  Project-related facilities would be subject to the requirements of Pima County Code 18.77.040, 

which is intended to preserve and enhance the visual resources of the natural and built environment from 

and along scenic routes.  Pima County Code 18.77.040 applies to new developments requiring a building 

permit on land within 200 hundred feet of the designated Scenic route.  The proposed pipeline would be 

installed below ground and would not result in a substantial adverse effect on a scenic area or vista, 

substantially damage scenic resources, or substantially degrade the existing visual character or quality of 

the area or its surroundings.  Sierrita’s proposed aboveground facilities may be visible from these 

roadways, as noted in the aboveground facilities discussion below. 

We received scoping comments regarding the Project being located within a night light-restrictive 

area, specifically associated with Kitt Peak.  The Kitt Peak National Observatory is on Tohono O’odham 

Nation lands approximately 56 miles southwest of the City of Tucson.  The observatory supports the most 

diverse collection of observatories on Earth (Kitt Peak, 2012).  To mitigate interference with activities at 
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the Kitt Peak National Observatory, areas around the observatory are subject to lighting restrictions based 

on distance from the peak.   

HDD activities associated with the CAP Canal crossing would occur 24 hours a day, and lighting 

would be necessary during nighttime construction; therefore, the Project would result in temporary 

impacts on the light-restrictive area.  The CAP Canal HDD site is approximately 29.1 miles northeast of 

Kitt Peak and is considered to be within “Lighting Area E 1c,” which covers the circular area 35 miles in 

radius from the summit of Kitt Peak (Pima County Code, 2012).  

To comply with the Pima County Outdoor Lighting Code, Sierrita would apply for a temporary 

exemption from the lighting code such that construction and lighting activities through the night for 

construction activities at the CAP Canal are allowed.  Sierrita would comply with appropriate mitigation 

measures requested by Pima County related to the temporary exemption (e.g., use shielded flood lights).  

Aboveground Facilities 

Sierrita would construct two meter stations along the pipeline right-of-way that would occupy 6.1 

acres of open and developed land.  The meter stations would have a permanent impact on visual 

resources.  The MLVs, pig launchers, and pig receivers would also have a permanent impact on visual 

resources.  Of these facilities, viewpoints from nearby roads of the San Joaquin Road Meter Station and 

MLVs 2 and 4 are included in the Visual Impact Assessment (see appendix W-2). 

Sierrita would paint the meter stations to blend with the surrounding landscape and would screen 

the station with vegetation and/or slatted fencing as agreed upon by the landowner or land-managing 

agency, thus reducing the visual impacts associated with the Project.  Construction of these facilities 

would not result in a substantial adverse effect on a scenic area or vista, substantially damage scenic 

resources, or substantially degrade the existing visual character or quality of the area or its surroundings.   

As discussed above, Sierrita’s proposed aboveground facilities at MPs 0.2 (San Joaquin Road 

Meter Station), 15.0 (MLV 3), and 45.6 (MLV 5) would be within 200 feet of Highways 86 and 286, 

which are designated by Pima County’s Department of Transportation as Scenic (Pima County, 2013b) 

and would be subject to the requirements of Pima County Code 18.77.040.  Sierrita is consulting with 

Pima County to determine if its proposed aboveground facilities would require additional visual 

mitigation.   

Access Roads 

Sierrita proposes to use several existing roads for temporary right-of-way access during 

construction.  These access roads would be graded or widened to move equipment and materials to the 

construction right-of-way.  Following construction, Sierrita would restore any roads modified to pre-

construction conditions, unless otherwise requested by the landowner or land-managing agency.  

Twelve existing roads that Sierrita would use or modify for temporary use during construction are 

located on the BANWR.  As discussed in section 4.8.2.1, the management goals and objectives of the 

BANWR are described in the BANWR CCP.  Based on a review of the BANWR CCP, the modification 

and/or use of the existing roads are not subject to known regulations or management goals specific to 

visual resources.  The BANWR would determine if use of these roads during construction is appropriate 

and/or compatible with the mission of the refuge. 
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Additionally, Sierrita would construct two driveways to access the meter station sites, which are 

in relatively remote areas and off of existing roads.  Therefore, these activities would not result in 

significant impacts on visual resources. 

Contractor Yard/Staging Area 

With the possible exception of minor grading activities and surfacing, soils at the contractor 

yard/staging areas would not be disturbed.  Sierrita would removal all construction equipment, office 

trailers, sheds, and other temporary facilities from the site following construction, and the contractor yard/

staging area would be restored to pre-construction conditions, unless otherwise requested by the 

landowner or land-managing agency.  Of the four yards proposed, a viewpoint from Bopp Road of the 

contractor yard at MP 1.2 is included in the Visual Impact Assessment (see appendix W-2).  Based on the 

visual study and time required for vegetation to be re-established at all of the yards, there would be long-

term to permanent impacts on visual resources associated with the use of the contractor yard/staging 

areas.   

4.9 ILLEGAL IMMIGRATION AND UNAUTHORIZED RIGHT-OF-WAY USE 

Throughout the scoping process, we received comments expressing concerns the Project could 

open the area to several forms of unauthorized uses of the right-of-way during and following construction, 

particularly with respect to illegal immigration and human and drug trafficking activities.  In a letter filed 

with the FERC on January 22, 2013, CBP noted accommodations can be made to alleviate or mitigate 

Project-related impacts.  As a result, we worked closely with the U.S. Border Patrol as the subject matter 

expert to identify the potential impact the Project may have on the human environment.  The U.S. Border 

Patrol assisted in the development of this section.   

4.9.1 Illegal Immigration and Human and Drug Trafficking Activity 

As discussed in section 1.2.2.4, the U.S. Border Patrol is responsible for patrolling the United 

States’ international land border with Mexico between the Ports of Entry (POE), which includes areas 

affected by the Project.  The U.S. Border Patrol has nine administrative sectors along the U.S.-Mexico 

international border.  Each sector is responsible for the appropriate deployment of personnel, technology, 

and infrastructure necessary to increase the security and safety of the border region.  The Project is within 

the Tucson Sector, which covers a 262-mile-long portion of the border in Arizona from the New Mexico 

state line to the Pima County/Yuma County, Arizona line (U.S. Border Patrol, 2012a).   

Each sector is further divided into areas of responsibility (AOR) that are assigned to Border 

Patrol stations.  The Project would be within the Tucson Station AOR, which is responsible for the border 

in that area, including the area surrounding the Sasabe POE at the U.S.-Mexico border (U.S. Border 

Patrol, 2010).  

Concerns raised during scoping regarding the amount of illegal activities in the Project area are 

supported by CBP and U.S. Border Patrol statistical data, which indicate that the Tucson Station AOR is 

the most heavily trafficked area of the southwest border with respect to narcotic seizures and 

undocumented immigrant apprehensions (U.S. Border Patrol, 2012b).  We received comments on the 

draft EIS requesting that U.S. Border Patrol statistical data be included in the EIS.  The U.S. Border 

Patrol has indicated that this information is non-public and, therefore, we are unable to disclose it in the 

EIS.  If a commenter requires this information, it can be requested from the U.S. Border Patrol directly by 

following their procedures to request non-public information.  Generally speaking, the CBP has indicated 

to FERC that it neither captures nor records statistical or incident data specific to any pipelines. 
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DHS efforts to secure the southwest border have been increased over the last decade by doubling 

the number of agents since 2004; constructing additional tactical infrastructure to deter and prevent the 

illegal entry of human traffickers, narcotic traffickers, and illegal aliens; adopting new technology to 

facilitate the identification, classification, and tracking of human traffickers, narcotic traffickers, and 

illegal aliens; screening southbound rail and vehicle traffic for illegal weapons and money that supports 

cartel violence in Mexico; deploying National Guard troops; and providing millions of dollars in grants to 

state, local, and tribal law enforcement entities to support border security efforts (U.S. Border Patrol, 

2011).  Additionally, the Pima County Sheriff's Department uses one Border Interdiction Unit that 

consists of one sergeant, six deputies, and two Border Patrol agents (Pima County, 2014).  Border Crimes 

Units, which were developed in 2007, are specially trained to work with federal border enforcement 

agencies to track and intercept crimes related to Pima County's proximity to the Mexican Border (Pima 

Sheriff, 2013).  

Based on conversations with local landowners, state and county agency representatives, and U.S. 

Border Patrol staff, the Altar Valley is commonly used by human traffickers, narcotic traffickers, and 

undocumented immigrants to access Tucson and areas to the north, west, and east.  We received 

comments on the draft EIS noting that narcotic traffickers also travel southbound in the Altar Valley back 

to Mexico.  The Project is within the Altar Valley, which is currently intersected by only one north-south 

paved road to the U.S.-Mexico border: Highway 286.  Highway 286 is currently heavily patrolled by U.S. 

Border Patrol agents.  Increased numbers of U.S. Border Patrol agents and improved patrolling 

technology and infrastructure in other locations throughout the Tucson Station AOR has had a direct 

effect in displacing human traffickers, narcotic traffickers, and undocumented immigrants, and has forced 

them to identify other areas to affect an illegal entry.  The U.S. Border Patrol has noted that smugglers 

commonly transit the rugged mountain ranges because they have found it increasingly difficult to use 

routes in the relatively flat areas where the U.S. Border Patrol has the tactical advantage and can quickly 

detect and interdict the traffic.  As discussed in section 4.10.3, the Pima County Sheriff’s Department has 

acknowledged that the efforts of the U.S. Border Patrol’s increased immigration enforcement have 

resulted in a decrease in law enforcement-related activity in the Altar Valley (Pima County Sheriff’s 

Department, 2012).   

Comments were received from the public stating that the right-of-way would create a new north-

south travel corridor that is more traversable by foot traffic and, because it is a few miles west of 

Highway 286, would be more difficult for law enforcement to monitor by vehicle.  Additionally, we 

received comments stating that the pipeline right-of-way could increase or refocus illegal activities and 

crime along the foothills, thus bringing them closer to residences, and could affect land use practices such 

as agriculture and ranching.  A comment was received on the draft EIS noting that the Project would be 

within 0.25 mile of remote housing that is used by employees of the Santa Margarita Ranch and that the 

Project would direct illegal traffic near the residents.  Energy development projects in Texas, for example, 

have experienced a considerable increase in the use of private back roads and rights-of-way by drug 

traffickers.  More specifically, it has been reported that drug traffickers are using remote backcountry 

roads created to access oil and natural gas wells to avoid U.S. Border Patrol checkpoints along main 

highways in order to transport drugs, guns, and ammunition (Houston Chronicle, 2012).  

During construction, groups of undocumented immigrants and smugglers are more likely to 

access paths that are away from heavily patrolled and populated areas and would avoid being seen by 

construction personnel.  The proposed construction right-of-way would be occupied by approximately 

375 workers throughout construction.  However, it is U.S. Border Patrol’s and other stakeholders’ opinion 

that after construction the removal of desert vegetation and any natural obstacles on the Project’s cleared 

right-of-way may potentially attract illegal immigration and human and drug trafficking.  This potential 

impact could exist for the life of the pipeline.   
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Comments were also received stating that the Project may result in collateral impacts from 

opportunistic entities such as drug smugglers who may take advantage of the Project by forcing or bribing 

workers into knowingly aiding smugglers by transporting cargo and/or acting as lookouts, or cloning 

vehicles to look like construction-related vehicles (Houston Chronicle, 2012).  Likewise, the U.S. Border 

Patrol has stated that there could be an increase in vehicles being used to transport and smuggle people, 

narcotics, and contraband as a result of the Project.  These vehicles are unlikely to obey traffic laws and 

thus, could affect local landowners’ and visitors’ public safety.   

Additional comments were received from the public stating that the public perception of illegal 

immigration and human and drug trafficking causes socioeconomic impacts on local communities (e.g., 

Sasabe, Arivaca, Three Points) and businesses resulting from decreased visitation to the area.  There have 

been local reports of hunting decreasing in the Altar Valley because of illegal activities and that the 

reduction in visitors to the area has in turn affected local businesses that have traditionally catered to 

hunters.  Further, in 2006 the FWS closed a small portion (about 3 percent) of the BANWR to public 

access, extending north from the U.S.-Mexico border about 0.75 mile, due to human safety concerns 

(FWS, 2010).  Conversely, the U.S. Border Patrol has been informed by landowners and visitors (e.g., 

hunters, hikers) that the presence of the U.S. Border Patrol has instilled a sense of security.  

Socioeconomic impacts on local business and public services associated with the Project, including 

visitation to the BANWR, are discussed in section 4.10.4.   

Further comments were received concerning the increased costs of land management and public 

services, particularly to Pima County, as a result of increased undocumented immigration to the area and 

increased vandalism and property damage.  Socioeconomic impacts on public services associated with the 

Project are discussed in section 4.10.4. 

There are many factors that affect illegal immigration and drug and human trafficking activities; 

therefore, it is difficult to accurately predict if construction and operation of the Project would result in an 

overall increase in border activity.  It is not Sierrita’s responsibility to engage, pursue, or apprehend 

undocumented immigrants or human or drug traffickers in the Altar Valley.  Sierrita, however, has 

proposed measures with the intent to avoid exacerbation of illegal activities in the Altar Valley and to 

avoid interference with the U.S. Border Patrol’s activities.  For example, because it is possible that illegal 

activities would shift to a route of least resistance, such as the permanent pipeline right-of-way, Sierrita 

attempted to route its proposed pipeline such that it would allow U.S. Border Patrol better line-of-sight 

monitoring of the right-of-way from Highway 286.  

Sierrita committed to maintaining lines of communication with the U.S. Border Patrol and other 

local law enforcement agencies throughout the construction and operational phases of the Project to 

identify countermeasures to ensure the safety and security of its personnel.  Sierrita would coordinate with 

these same agency personnel to determine the adequacy and appropriateness of the proposed 

countermeasures as necessary throughout Project construction.  In addition, Sierrita would implement the 

mitigation measures discussed in section 4.9.2.  Sierrita would maintain, repair, and/or replace measures 

that are installed to prevent unauthorized access of the right-of-way in coordination with the appropriate 

land-managing agency or landowner for the life of the Sierrita pipeline. 

Sierrita committed to developing a Security Plan9 in coordination with the U.S. Border Patrol and 

local law enforcement agencies.  The intent of the Security Plan is to identify measures that would ensure, 

                                                      
9  The Security Plan and other measures developed with law enforcement agencies contain sensitive security 

information that is intended to deter illegal activities.  Therefore, this information would be made available to 

Project security personnel and law enforcement agencies only. 
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to the extent possible, that persons suspected as being associated with illegal cross-border activity do not 

enter and/or use the right-of-way.  Sierrita provided a copy of the Security Plan to the U.S. Border Patrol 

for review and comment.  While the Security Plan is non-public to ensure its effectiveness at deterring 

illegal activities, we recommend that: 

 prior to construction, Sierrita should file a statement documenting its consultations 

with CBP and other applicable law enforcement agencies regarding its Security 

Plan.   

If there is any increase in cross-border illegal activity in the Project area, the efforts of the U.S. 

Border Patrol would also need to increase.  The deployment of resources would be dependent upon the 

actual threat and volume and type of activity.  The exact amount, type, duration, personnel, tactical 

infrastructure, etc., would depend upon the actual threat.  Regardless of any increase or shift in illegal 

activities, the U.S. Border Patrol has stated that it would adapt to the situation and plan against any 

detected activity resulting from the construction and operation of the Project.  

In summary, stakeholders have expressed their concern that the Project is a threat to security 

along the border and that the Project might exacerbate illegal activity already occurring within the Altar 

Valley.  The amount of illegal activity at and near border crossings is dependent on many variables that 

are not directly measurable.  There are no objective criteria to determine the level of significance of a 

project’s effect on or contribution to illegal activities.  We acknowledge that the Project could provide a 

new pathway for existing illegal activity within the Altar Valley.  We find that implementation of 

Sierrita’s reclamation measures and right-of-way deterrents would adequately reduce the potential use of 

the right-of-way by unauthorized users.  Further, the U.S. Border Patrol is responsible for responding to 

any possible increase in human trafficking, narcotic trafficking, and cross border-related illegal activity 

resulting from the Project and, as a cooperating agency in the preparation of this EIS, has indicated that it 

has sufficient resources to respond to any additional illegal activity potentially induced by the Project.   

4.9.2 Authorized and Unauthorized Right-of-Way Access 

Comments were received during the scoping process regarding the Project’s potential to cause an 

increase in authorized and unauthorized activities within the Altar Valley, particularly within the 

operational right-of-way.  For the purposes of this EIS, authorized uses10 were identified as Sierrita’s 

right-of-way monitoring and maintenance; landowners; U.S. Border Patrol watch, pursuit, and 

interdiction activities; and U.S. Border Patrol tactical infrastructure maintenance.  Unauthorized uses 

include undocumented immigrants and human and drug traffickers walking and/or driving the right-of-

way, and unauthorized (i.e., trespassing) hunters or other recreationalists.  Between approximate MPs 0.0 

and 26.0 and MPs R32.2 and R33.9, the pipeline right-of-way would be generally parallel to and visible 

from existing highways (e.g., Highway 86 and Highway 286).  However, areas south of approximate MP 

26.0 and not parallel to and visible from Highway 286 would be more susceptible to unauthorized right-

of-way use.   

It is the U.S. Border Patrol’s opinion that clearing the right-of-way of vegetation and obstructions 

(e.g., rocks) could result in right-of-way use by legal and illegal users immediately following the removal 

                                                      
10  To clarify, FERC does not have the authority to determine who is or is not “authorized” to access the pipeline 

right-of-way.  A landowner and/or land-managing agency would ultimately determine if a use is “authorized” on 

his/her property.  Sierrita would have certain rights to use its permanent right-of-way as determined by its 

easement agreement with the landowner or land-managing agency.  In the interest of homeland security, U.S. 

Border Patrol access of the Project area is a known, ongoing use of the Altar Valley; however, similar to other 

users, the landowner and/or land-managing agency determine if a use is authorized.  
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of vegetation and obstructions.  As discussed in section 4.9.1, the U.S. Border Patrol indicated that the 

cleared right-of-way could attract human traffickers, narcotic traffickers, and undocumented immigrants 

to the Project area from surrounding areas.  These movements could in turn result in increased U.S. 

Border Patrol and law enforcement activity along the right-of-way to identify, track, and pursue human 

traffickers, narcotic traffickers, and undocumented immigrants.  

There is also a concern that legal users of the area (e.g., hunters) could use the pipeline right-of-

way and any routes that are created leading to the cleared right-of-way (e.g., access roads, private roads), 

and inadvertently create routes for use by illegal immigrants and/or U.S. Border Patrol to pursue illegal 

users.  The combination of these activities and resulting foot and vehicle traffic, left unattended, would 

likely deter vegetation from becoming re-established along the pipeline right-of-way.  These activities 

would also likely result in increased erosion and channels along foot and vehicle paths due to the sensitive 

soils, sparse vegetation, and arid desert conditions.  For example, prior to the 20th century, the Altar Wash 

did not exist; there was no trench or defined channel (Sayre, 2002).  However, subsequent over and 

uncontrolled grazing, fire suppression, diminished vegetation cover, and droughts followed by flood 

events throughout the 20th century all contributed to runoff and erosion, resulting in a trench that was 

originally approximately 6 feet wide and 6 feet deep early in the 20th century to become a trench 

measuring approximately 15 to 20 feet deep and up to 400 feet wide within the last several decades 

(Sayre, 2002).   

Sierrita would not create any new, permanently maintained access roads within or parallel to the 

right-of-way.  In addition, in order to discourage both authorized and unauthorized foot and vehicle use of 

the right-of-way and mitigate for the concerns listed above and described in section 4.9.1, Sierrita would 

implement a number of restoration and mitigation measures and techniques where the pipeline is not 

generally parallel to Highway 286 (between approximate MP 26.0 and the end of the pipeline route) in 

consultation with area residents and U.S. Border Patrol.  These include:   

 installing deterrents to unauthorized public access such as dirt/rock berms, log barriers, 

signs, and locked gates where the right-of-way intersects paved and unpaved roads and at 

off-road vehicle trails and two-track roads; 

 imprinting the right-of-way by excavating 18-inch to 3-foot low areas followed by 18-

inch to 3-foot mounds along the length of the right-of-way; 

 restoring the right-of-way to adequately minimize the traces of the intersection of the 

pipeline at existing off-road vehicle trails, two-track, or dirt roads; 

 storing cut brush and slash from clearing operations and pulling it back onto the right-of-

way during restoration to visually break up the linear appearance of the right-of-way, 

provide physical barriers on the right-of-way, and to help discourage unauthorized public 

access; 

 in PCRRH, placing cut vegetation along the top of the bank; 

 salvaging large cacti and other desert species and replanting them at select locations and 

where they are available;   

 placing water bars on the right-of-way to serve as both erosion control devices and 

barriers to discourage vehicle traffic on the right-of-way; and 
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 installing rock barriers and/or fencing across the right-of-way in selected areas (e.g., dry 

washes) where the barrier would be used in conjunction with the terrain to discourage 

vehicle access. 

The above measures would be implemented as part of Sierrita’s Plan, Procedures, and 

Reclamation Plan.  Some of these measures consist of construction and restoration steps not typical on 

other pipeline projects.  Sierrita provided a general description of its proposed reclamation process in its 

Reclamation Plan.  Since issuance of the draft EIS and in response to our recommendation, Sierrita 

provided clarification of  how these would be implemented in relation to other erosion control (e.g., water 

bars, slope breakers), topsoil replacement, and revegetation methods listed in its Plan and Procedures. 

Table 4.9.2-1 summarizes the construction and restoration measures and sequential timing of each activity 

associated with the Project. 

 Sierrita would also install temporary fences in gaps where the right-of-way crosses existing 

fences.  Where there is no existing fence, Sierrita would fence the work area with orange construction 

fencing when the right-of-way intersects paved and unpaved roads, and at off-road vehicle trails or two-

track roads.  Construction fencing would be removed at the beginning of each day during construction 

activities as appropriate and would be re-installed at the end of the workday. 

Following construction, Sierrita would reseed disturbed areas and monitor the right-of-way for at 

least 5 years in accordance with its Reclamation Plan and Post-Construction Vegetation Monitoring 

Document.  Right-of-way monitoring would consist of visual inspections, including monthly aerial or 

period ground patrols.  Because much of the vegetation in the Project area is low in stature and slow 

growing, Sierrita would not need to regularly mow or cut the 50-foot-wide permanent right-of-way.   

Sierrita estimates that some of the disturbed areas would display pre-construction conditions in 

approximately 5 years; however, as discussed in section 4.4.8, several vegetation types could take 76 to 

215 years to re-establish.  These estimates are also based on the assumption that heavy foot and vehicle 

traffic would not occur and deter revegetation of the right-of-way.  Several scoping commenters believe 

that regardless of Sierrita’s efforts, legal and illegal activities would prevent the area from returning to a 

pre-construction state for several years if not indefinitely.  As discussed in section 2.3.1.9, Sierrita would 

be responsible for monitoring disturbed areas until restoration is deemed complete by FERC for issues 

such as vegetation cover, invasive species, soil settling, soil compaction, excessively rocky soils, and 

drainage problems. 

Indirect effects are defined by the CEQ as “caused by the action and are later in time or farther 

removed in distance, but are still reasonably foreseeable.”  Indirect effects that could occur following 

construction as a result of authorized and/or unauthorized access of the permanent right-of-way include 

localized, off right-of-way increases of: 

 habitat degradation from foot or vehicle traffic, including the spread of noxious weeds; 

 erosion from foot or vehicle traffic; 

 vandalism, including the destruction of fencing, which can cause livestock intermingling 

and the inadvertent spread of disease, and effects on ranch land rest/rotation grazing 

systems; 

 use of secondary trails and access routes; 

 wildlife water source impacts; and 

 trash in the area. 
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TABLE 4.9.2-1 
 

Restoration Measure Criteria and Timing (Listed Sequentially) 

Construction and Restoration Measure Criteria Sequential Timing Comments 

Environmental and Civil Surveys Prior to Receipt of FERC 
Certificate 

Initial Activity Limits of construction staked. 

Identify and Flag Pima Pineapple 
Cacti, Saguaro Cacti, and Agave 
Species for Avoidance 

Prior to Receipt of FERC 
Certificate 

Concurrent with Environmental 
and Civil Surveys 

 

Transplant Pima Pineapple Cacti, 
Saguaro Cacti, and Agave Species 

Receipt of FERC Notice to 
Proceed and FWS Biological 
Opinion 

Following receipt of FERC 
Notice to Proceed 

Sierrita would transplant Pima pineapple cacti by hand; no clearing would be 
needed to access Pima pineapple cacti.  Limited vegetation clearing may be 
needed to access saguaro cacti and agave species. 

Dry Wash Test Pits / Clearing / Woody 
Vegetation Stockpile 

Transplanting complete for 
saguaro cacti, agave species, 
and Pima pineapple cacti 

Following transplanting 
activities 

Sierrita would assess the soil characteristics at dry wash crossings by digging a 
test trench prior to full clearing at a given dry wash.  An on-site hydrogeologist 
would determine if dry wash crossing widths can be reduced and if dry wash 
construction setbacks can be increased. 

Sierrita would conduct clearing and woody vegetation stockpiling concurrently.  
Sierrita would stockpile approximately 25 percent of woody vegetation in an 
additional 20 feet of extra construction workspace (see appendix C). 

Topsoil Segregation and Grading Segregation of topsoil and 
hydroaxed vegetation 

Following completion of 
clearing activities 

Sierrita would incorporate hydroaxed vegetation into the topsoil stockpile as an 
erosion control and restoration measure. 

Ditching / Rock Removal and Stockpile Rock and boulders to be 
stockpiled during ditching 
activities 

Immediately prior to pipeline 
installation 

Sierrita would stockpile rocks removed from the land surface or subsoil, and 
place rock back on the right-of-way near the same location after construction. 

Trench Backfill (subsoil followed by 
topsoil / hydroaxed vegetation) / Final 
Grading / Recontouring / Woody 
Vegetation and Rock Placement 

Completion of pipeline 
construction 

Following pipeline construction Sierrita would conduct listed restoration measures (trench backfill followed by 
final grading, recontouring, woody vegetation placement (where applicable), 
and rock placement (where applicable)) concurrently. 

Dry Wash Restoration / Erosion 
Control Measures (Waterbars) 

Completion of grading Following land surface 
restoration 

Sierrita would install erosion control measures in accordance with its Plan and 
Procedures.  Sierrita would conduct dry wash bank stabilization measures as 
developed with the Pima County RFCD. 

Sign / Gate Installation Installed at road crossings Likely to occur concurrently 
with dry was restoration / 
erosion control measures 

 

Drill Seeding and Saguaro and  Agave 
Species Transplanting 

Transplanting along the right-of-
way; drill seeding along 
roadways only 

Completion of surface grading 
/ dry wash restoration / erosion 
control measures 

Sierrita would conduct drill seeding between approximate MPs 0.0 and 26.0, 
and areas from MP 26.0 to the end of the Project that are parallel to and visible 
from a roadway. 

Surface Roughening (Unauthorized 
Access Measures) 

Areas not abutting a roadway 
south of MP 26.0 

Following transplanting 
activities 

Sierrita would conduct roughening between approximate MP 26.0 and the end 
of the Project that are not parallel to and visible from a roadway. 

Broadcast / Aerial Seeding Completion of surface 
roughening 

Final restoration measure prior 
to right-of-way monitoring 
activities 

Sierrita would conduct broadcast or aerial seeding in areas between 
approximate MP 26.0 and the end of the Project that are not parallel to and 
visible from a roadway.  Seeding rates would be doubled for broadcast or aerial 
seeding. 
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We also received comments on the draft EIS noting that unauthorized uses may affect cultural 

resources in the Project area.    

Foot and/or vehicle traffic along the permanent right-of-way during pipeline operation could deter 

revegetation efforts, causing long-term habitat degradation and the spread of noxious weeds, potentially 

affecting livestock grazing and wildlife species; and the lack of vegetation could increase erosion in the 

area.  Additionally, foot and vehicle traffic and erosion resulting from these activities could impact 

cultural resources within or near the right-of-way by exposing them to adverse impacts or destruction.  

While Sierrita would not be able to prevent all authorized and unauthorized uses of the permanent right-

of-way, it would, as discussed above, reclaim the right-of-way following construction and attempt to 

make it inhospitable for unwanted foot and vehicle travel.  Sierrita would also implement the measures 

described in its construction and restoration plans.  To mitigate for erosion, Sierrita would install 

permanent erosion control measures as part of Project cleanup and restoration.  

Concerns were expressed about ongoing access and vandalism issues after construction.  Specific 

to fence destruction, Sierrita would repair and replace fences that are damaged during construction and 

would monitor its right-of-way following construction, but would not maintain fences that are damaged 

after construction by entities other than Sierrita.  The pipeline right-of-way would be within 

approximately 275 feet of two known water sources.  It is possible that the new permanent right-of-way 

would result in easier access to and vandalism of these water sources by undocumented immigrants 

and/or drug traffickers.  However, these are private water sources are on private land outside of the right-

of-way that Sierrita would not be allowed to access or maintain following construction.   

Undocumented immigrants and drug traffickers currently accessing the Altar Valley are known to 

discard trash and debris as they traverse the area.  For example, information from Pima County notes that 

two clean-up events in 2007 and 2008 resulted in 240 cubic yards of trash and debris removal (Pima 

County, 2012a).  Sierrita would be responsible for maintaining its permanent right-of-way in a manner 

that allows it to conduct periodic inspections for safety reasons; however, Sierrita would be limited to its 

permanent easement for conducting any trash removal and would not be allowed to access private lands 

outside of its permanent right-of-way.   

These potential indirect impacts are acknowledged; however, Sierrita would be limited to 

constructing, operating, and maintaining its Project within the right-of-way authorized by the 

Commission.  Sierrita proposed the use of mitigation measures to address access, revegetation, noxious 

weeds, and erosion within its right-of-way.  We find that Sierrita’s commitment to implement these 

measures would adequately reduce indirect impacts that may occur off right-of-way (e.g., erosion control 

on the right-of-way would prevent erosion issues off right-of-way).   

4.10 SOCIOECONOMICS 

Several socioeconomic effects could impact the region of influence during construction of the 

Project.  These include alteration of population levels or local demographics, increased employment 

opportunities, increased demand for housing and public services, transportation impacts, and an increase 

in government revenue associated with sales and payroll taxes.  Potential socioeconomic impacts 

associated with operation of the Project could include ongoing local expenditures by the operating 

company and an increased tax base.  Section 4.10.7 contains our analysis of environmental justice, as per 

CEQ guidelines (1997). 
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4.10.1 Population, Economy, and Employment 

The proposed Project is in Pima County, Arizona.  The socioeconomic study area considered for 

this analysis is the area within a 25-mile radius (approximate 30-minute travel time) to and from the 

Project area, which includes the cities and communities of Tucson, Three Points, and Arivaca.  Due to 

their relatively small size and sparse population, limited data are available for Three Points and Arivaca. 

Construction work areas for the Project generally would be in unpopulated areas or areas with 

low population density.  According to 2010 U.S. Census Bureau data, Pima County has a population of 

980,263 persons with a population density of 106.7 persons per square mile.  Tucson, which is about 10 

miles northeast of the Project start point and the largest city in Pima County, had a population of 520,116 

persons and a population density of 2,667 persons per square mile in 2010 (U.S. Census Bureau, 2010).  

While the Project would avoid directly affecting Three Points, Arizona, it is the closest Census 

Designated Place11 to the Project and, at its closest, the Project is about 0.75 mile southeast from Three 

Points.  As of 2010, Three Points had a population of 5,581 persons and a population density of 125.4 

persons per square mile (U.S. Census Bureau, 2010).  Arivaca is about 15 miles southeast of the Project 

and had a population of 695 persons and a population density of 45 persons per square mile in 2010 (U.S. 

Census Bureau, 2010; City Data, 2013).  Census data are unavailable for the Town of Sasabe, which is 

about 1 mile west of the Project terminus.  However, commenters at the draft EIS comment meetings 

noted that the Town of Sasabe consists of about 11 persons.   

The major industries in the State of Arizona and Pima County include education, health, and 

social services; retail trade; professional, scientific, management, administration, and waste management; 

and tourism.  Based on Bureau of Labor Statistics information (2006-2010), the civilian workforce of 

Pima County and Tucson averaged 460,138 and 255,691 persons, respectively.  The unemployment rates 

of Pima County and Tucson averaged 8.0 and 8.6 percent, respectively, between 2006 and 2010 (Bureau 

of Labor Statistics, 2012).  These numbers are higher than for the State of Arizona, which averaged 7.7 

percent unemployment during the same time period.   

Per capita income in 2010 ranged from $15,202 in Three Points, $19,259 in Tucson, $22,626 in 

Arivaca, to $25,093 in Pima County; the per capita income of the State of Arizona in 2010 was $25,680 

(U.S. Census Bureau, 2010; City Data, 2013). 

Sierrita would use one construction spread that would proceed as one continuous operation 

lasting approximately 4 to 5 months.  Construction would require a peak workforce of 375 persons.  

Sierrita would seek approval to begin construction as soon as possible after receiving all necessary federal 

authorizations and in areas where there are no restrictions designated to protect sensitive species, species 

that are migrating, or cultural resources.  Sierrita’s estimated in-service date for all facilities is September 

30, 2014.  A temporary population increase based on worker influx would be expected in Pima County 

and its surrounding communities.  Sierrita estimates that up to 20 percent of the workforce would be local 

hires and about 80 percent would be non-local.  Therefore, during the peak of construction, up to 75 

workers would be local hires and 300 workers would be non-local.  Due to the transitory nature and short 

duration of pipeline construction, most non-local workers do not travel with their families.  The addition 

of 300 persons in the area would equate to a less than 0.1 percent increase in the City of Tucson’s 

population, a 5 percent increase in the community of Three Point’s population, and a 43 percent increase 

in the community of Arivaca’s population.  However, it is expected that the majority of non-local workers 

would reside in Tucson, due to housing and rental availability as discussed in section 4.10.2.   

                                                      
11  A Census Designated Place is a populated area that lacks a separate municipal government, but which otherwise 

resembles an incorporated place. 
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Additional jobs would be created as a result of secondary activity associated with construction of 

the Project, as purchases made by non-local workers on food, clothing, lodging, gasoline, and 

entertainment would have a temporary, stimulatory effect on the local economy.  These jobs would 

represent a temporary, minor increase in employment opportunities within the region of influence. 

Sierrita stated that it would not hire new permanent employees for operation and maintenance of 

the pipeline and associated aboveground facilities.  Sierrita would design the pipeline meter stations and 

appurtenant facilities to be unmanned and remotely operated from its gas control center in Colorado 

Springs, Colorado.  Existing employees associated with pipeline operation and maintenance reside near 

Sierrita’s Tucson Area Operations office. 

4.10.2 Housing 

The temporary influx of about 300 non-local construction workers would result in a minor 

increase in demand for housing, resulting in temporary, minor increased revenues to individuals and 

businesses with space for rent.  Temporary housing in the Project area is available in the form of daily, 

weekly, and monthly rentals at motels, hotels, casino hotels, campgrounds, recreational vehicle (RV) 

parks, apartments, and houses.  Based on U.S. Census Bureau data, in 2010 Pima County and Tucson had 

rental vacancy rates of 11.2 percent, and the Town of Three Points had a recent vacancy rate of 5.6 

percent; rental vacancy rates are unavailable for Arivaca.  In addition to housing vacancy rates, Tucson 

has over 100 motels, hotels, and casino hotels, and approximately 30 campgrounds and RV parks (Trip 

Advisor, 2013; Go Arizona, 2013).  The availability of these accommodations may vary, particularly 

during any tourist season, local event, or as a result of demand for housing by other industries.  

Due to the large number of hotel/motels and vacant rental units available in Tucson, it is 

anticipated that the majority of the workforce for the Project would be housed within Tucson.  The 

combined demand for temporary housing from tourists and recreationalists combined with the 

approximately 300 non-local workers required for Project construction crews is not expected to exceed 

the supply.  While this would benefit the proprietors of the local motels, hotels, casinos, RV camps, and 

other rental units, it could result in the short-term unavailability of such temporary housing for some 

tourists, recreationalists, or local workers.  However, using a conservative estimate of 25 hotel rooms or 

campsites per establishment, of which there are at least 130 as discussed above, it is estimated that there 

are 3,250 accommodations available in the Tucson area.  The influx of 300 construction workers would 

represent approximately 9 percent demand on these accommodations.  Based on the large number of 

accommodations within the Tucson area, we determined the housing accommodations would be sufficient 

to house the workforce without displacing tourists.  The incremental temporary housing, hotel, motel, 

campground, and RV park demand from construction workers would be short term (limited to the time of 

construction) and minor. 

Because Sierrita would not hire new permanent employees for operation and maintenance of the 

pipeline and associated aboveground facilities, there would be no impact on housing demands as a result 

of operation of the Project. 

4.10.3 Public Services 

A wide range of public services and facilities are available in the Project area including law 

enforcement agencies, fire departments, medical facilities (including hospitals and emergency services), 

and schools.  Because most of the non-local workers are expected to come without their families during 

the construction period and no additional permanent employees would be required during operation of the 

facilities, the Project would not result in any increase in demand for school-related services.  
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The demand on local public services that would result from Project construction would likely be 

most experienced by the City of Tucson as it is the nearest major metropolitan area and typically supports 

communities in the Project area, as well as the Pima County Sheriff’s Department and U.S. Border Patrol.  

Table 4.10.3-1 summarizes the medical, law enforcement, and fire protection facilities in the communities 

within the Project area.  Also present in the Project area are law enforcement programs associated with 

the BANWR, who work cooperatively with the Pima County Sheriff’s Department, AGFD, and U.S. 

Border Patrol, and are authorized to practice law enforcement outside of the BANWR.  Based on the 2010 

populations, these facilities serve a population of over 500,000 persons.  

TABLE 4.10.3-1 
 

Existing Public Service Facilities in the Region of Influence for the Sierrita Pipeline Project 

City/Agency 

No. of Law enforcement/Sheriff 
Offices/Substations and Distance 

to Project a 
No. of Fire Departments and 

Distance to Project a 
No. of Medical Facilities and 

Distance to Project a 

Tucson 6 within 14 miles of Project 8 within 12 miles of Project 6 within 20 miles of Project 

Three Points 1 within 0.75 mile of Project 1 within 1.5 miles of Project  1 within 1 mile of Project 

Arivaca -- 1 within 15 miles of Project 1 within 15 miles of Project 

BANWR, Pima County 
Sheriff, U.S. Border Patrol 

Within immediate Project area -- -- 

________________________ 
a Source: Google Maps, 2013; Yellow Pages, 2013 

 

Other potential construction-related demands on local services could be experienced.  Local law 

enforcement may need to assist in maintaining traffic flow during construction at road crossings or would 

need to respond to emergencies associated with pipeline construction.  Fire departments would be needed 

in case of Project-related fire or emergencies.  Increased need for medical services would be mainly due 

to any illness or injury of workforce personnel.  Sierrita would work with local law enforcement, fire 

departments, and emergency medical services to coordinate for effective emergency response.  Sierrita 

anticipates that the construction timeframe would fall within seasons with increased risk for rangeland 

fires.  Therefore, Sierrita developed a Fire Protection Plan that includes measures for coordinating with 

local fire department services (see appendix P).   

There would be no long-term impacts on public services because no new permanent employees 

would be associated with the Project.  Construction of the Project would not significantly affect public 

services in affected counties or communities due to the short duration of construction and the large area 

over which the workforce would be dispersed.  Pima County and the communities in the Project vicinity 

presently have and would continue to have adequate infrastructure and services to meet the needs of the 

non-local workers.   

In addition to the information presented above, we received several scoping comments regarding 

potential Project-related indirect impacts on public services.  These included concerns about:  

 increased illegal activities and the availability of local law enforcement;  

 increased public safety, land management, and public services costs that may be incurred 

as a result of increased vandalism and property damage from undocumented immigrants 

and drug and human traffickers; and  

 increased costs to the Pima County Medical Examiner’s Office resulting from the 

handling, examining, and attempting to identify deceased individuals (e.g., 

undocumented immigrants) found in the desert. 
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The Pima County Sheriff’s Department has acknowledged that the efforts of the U.S. Border 

Patrol’s increased immigration enforcement have resulted in a decrease in law enforcement-related 

activity in the Altar Valley (Pima County Sherriff’s Department, 2012).  However, the sheriff’s 

department also believes that illegal immigration activities would likely increase in the Altar Valley as a 

result of the Project.   

We received comments on the draft EIS from Pima County noting that majority of burglaries and 

larcenies that the Pima County Sheriff's Department responds to in the Altar Valley are directly related to 

illegal immigration and human and/or drug trafficking.  Pima County also noted that, while the U.S. 

Border Patrol has stated it has sufficient resources to respond to any illegal activity potentially induced by 

the Project, the U.S. Border Patrol is not a police force and does not respond to homicides, burglaries, 

traffic accidents, or any other 911 calls in the Altar Valley. 

In its comments on the draft EIS, Pima County provided substantial information regarding the 

Project’s anticipated cost to the county’s public services.  This included cost estimates, funding, and/or 

mitigation recommendations with regards to the Pima County Sheriff’s Department, Pima County 

medical examiner and public fiduciary, erosion and flood control (Pima County RFCD), right-of-way 

easements, access road maintenance, open space management, Conservation Lands System (which 

includes IRAs, biological cores and critical habitat, multiple use planning areas, and Special Species 

Management Areas), Pima pineapple cactus mitigation banks and bank replacement, and a mitigation 

endowment fund for the Altar Valley.  The majority of these costs and/or funding would be determined 

during Sierrita’s easement negotiations and permitting process with Pima County.  Project-related impacts 

on and mitigation measures specific to the Pima County RFCD, vegetation and wildlife species, and 

Conservation Lands System are discussed in sections 4.3.2.2, 4.3.2.6, 4.4.2, 4.4.8, 4.5.2, and 4.4.8.2.  

Summarized below are the anticipated costs associated with the socioeconomic impacts on public services 

from the Project. 

Pima County estimates that increased enforcement controls and incident investigations resulting 

from the illegal immigration activities associated with the Project would result in an initial one-time 

startup cost of approximately $274,000 for patrol vehicles and an annual cost of approximately $461,000 

for four additional deputies (Pima County Sheriff’s Department, 2012; Pima County, 2014b).   

Concerning increased costs experienced by the medical examiner’s office as a result of increased 

undocumented immigrant deaths, Pima County reports that more than 5,500 immigrants have been found 

dead along the border with Mexico within the last 15 years, including 477 in 2012 (Pima County, 2013d) 

and 152 between January and September 2013 (Pima County, 2014b).  Pima County has examined the 

bodies of more than 2,067 border crossers since 2001, many of whom remain unidentified, primarily due 

to postmortem changes and a lack of identifying information (Pima County, 2013d).  Pima County 

estimates that migrant use of a pipeline “road” would result in an increased number of unclaimed human 

bodies and cost the county $174,000 to $261,000 annually.  Pima County noted in its comments on the 

draft EIS that the Pima County Sheriff’s Department is responsible for recovering bodies and ensuing 

investigation and, as such, the department is responsible for the costs associated with these activities. 

Although we do not question the validity of costs and figures provided by Pima County, we, 

along with other agencies such as the BANWR, have noted that illegal immigration activities are 

dependent on several variables and factors that are not directly measurable or predictable such as U.S. 

Border Patrol operations and the national economy, as discussed in section 4.9.1.  We acknowledge that 

the Project could provide an easier pathway for existing illegal activity within the Altar Valley.  While the 

pipeline right-of-way may be used by existing undocumented immigrants or other unauthorized uses, it 

would not necessarily cause an increase in illegal immigration but instead could result in a shift of 

pathways and unauthorized travel corridors to and along the right-of-way.  It is reasonable to assume that, 
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if there is an increase in illegal immigration and human and drug trafficking in the Project area (or 

anywhere for that matter), there would be an increase in costs to public services.  However, as indicated 

above, it cannot be determined whether the Project itself would cause an increase of or shift in illegal 

activities from what is already experienced throughout the Altar Valley as a result of undocumented 

immigrants or other unauthorized users.  Additionally, Sierrita would not create or maintain a road along 

the right-of-way and would implement measures to deter use of the right-of-way following construction. 

As discussed in more detail in section 4.10.6, Pima County has acquired open space properties 

and state trust land grazing leases in the Project area that reflect an investment of voter-approved bond 

funds.  These lands are leased from the ASLD.  Based on comments from Pima County, the county has “a 

responsibility to the voters and our ranch operators to protect and manage these lands and protect the 

safety and wellbeing of our rural residents and visitors to these conservation lands” (Pima County, 

2013d).  Pima County believes that the Project’s potential to cause an increase in illegal immigration and 

drug trafficking activities would result in increased vandalism and property damage, in turn resulting in 

increased costs to the county resulting from repairs, cleanups, loss of infrastructure and livestock, and 

enforcement patrols and incident investigations on its designated open spaces and conservation lands.  

As mentioned above, Pima County-acquired grazing leases of state trust land, which is managed 

by the ASLD, would be crossed.  The ASLD would ultimately negotiate the value of the land that Sierrita 

would obtain an easement from for its pipeline.  Sierrita would make a one-time payment to the ASLD 

based on land values determined by an ASLD appraisal that would cover the cost of the 50-year right-of-

way and temporary workspace necessary for construction, as discussed in section 4.10.6.  While the 

ASLD’s review of Sierrita’s application is under review and an appraisal of land value is pending, it is 

possible that the ASLD could assign a value to the land that reflects the “cost” of placing a pipeline 

easement on it.  This might include costs associated with mitigating for the indirect impacts described by 

Pima County (e.g., vandalism, funding additional law enforcement necessary to offset the impacts of a 

pipeline right-of-way).  These negotiations are between the ASLD and Sierrita.  Sierrita would be 

responsible for maintaining its right-of-way; however, Sierrita would be limited to the specific area 

authorized by the Commission; therefore, Sierrita would not be allowed to mitigate for indirect impacts 

outside of its approved right-of-way.  

4.10.4 Transportation 

Construction activities could result in short-term impacts on transportation infrastructure.  These 

impacts could include disruption to traffic flow due to the movement of construction equipment, 

materials, and crew members; construction of pipeline facilities across existing roads; and damage to 

local roads from the movement of heavy construction equipment and materials.   

Sierrita anticipates that about 160 vehicles would be mobilized to support construction of the 

Project.  Vehicles would include stringing trucks; welding rigs; water trucks; fuel trucks; mechanic 

trucks; flatbed and lowboy trailer trucks; motor graders; hydrostatic equipment trucks; contractor buses; 

and inspector, foreman, contractor, and environmental and cultural monitor vehicles.  Sierrita estimates 

that approximately 26,200 total vehicle trips would occur during Project construction.  Assuming that 

Project construction would take approximately 4 to 5 months with construction crews working 6 days a 

week, approximately 136 vehicle trips would occur per day.  An increased number of vehicles on nearby 

roadways, particularly Highway 286, would be encountered during morning and evening peak times, 

corresponding to normal workday hours.  Based on ADOT data, roughly 300 vehicles per day use 

Highway 286 in the Project area (ADOT, 2007 – 2009).  Additionally, the FWS estimates that 

approximately 32,000 individuals visited the BANWR and the Arivaca area in 2012.  Assuming that each 

vehicle contained two visitors, approximately 88 of the 300 vehicle trips per day occurred annually along 
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Highway 286 to access the BANWR and the Arivaca area.  The BANWR estimates that of these travelers, 

0 to 10 persons visit the refuge daily during the summer.     

Construction across paved roads and unpaved roads where traffic cannot be interrupted would 

result in short-term impacts on public transportation while construction activities pass through the Project 

area.  Such crossings would generally be completed by boring under the feature (see section 2.3.2.3).  

There would be little or no disruption of traffic at road crossings by use of this technique.  

Most smaller, unpaved roads would be crossed using the open-cut method.  For public roads, the 

open-cut method generally requires a temporary road closure and establishment of detours.  If no 

reasonable detour is feasible, at least one lane of the road being crossed would be kept open to traffic 

except for brief periods when it would be essential to close the road to install the pipeline.  Most open-cut 

crossings require only 1 or 2 days to install the pipe and backfill the trench, although final road 

resurfacing could require several weeks to allow for soil settlement and compaction.   

Table 4.10.4-1 lists the road crossings and crossing methods associated with the Project.   

TABLE 4.10.4-1 
 

Road Crossings Associated with the Sierrita Pipeline Project 

Road Name Milepost Existing Use Surface Type 
Proposed Construction 

Crossing Method 

S. San Joaquin Road 0.0 Minor local road Asphalt Road bore 

W. Bopp Road 1.1 Minor local road Dirt HDD 

W. Snyder Hill Road 2.0 Minor local road Asphalt Road bore 

S. Braniff Road 2.3 Minor local road Dirt Open-cut 

S. Continental Road 2.8 Minor local road Dirt Open-cut 

W. Park Road 4.7 Minor local road Dirt Open-cut 

W. Ginter Road 5.4 Minor local road Dirt Open-cut 

W. Santa Paula Road 5.6 Minor local road Dirt Open-cut 

W. Valencia Road 5.7 Minor local road Dirt Open-cut 

W. Ajo Hwy. / Hwy. 86  6.3 State route Asphalt Road bore 

S. Sandario Road 7.8 Minor local road Dirt Open-cut 

S. Taylor Lane 8.1 Minor local road Asphalt Road bore 

S. Sierrita Mountain Road 10.7 Major local road Asphalt Road bore 

S. Sasabe Hwy. / Hwy. 286 15.1 State route Asphalt Road bore 

W. Anvil Ranch Road 21.4 Minor local road Dirt Road bore 

S. Sasabe Hwy. / Hwy. 286 R27.2 State route Asphalt Road bore 

S. Sasabe Hwy. / Hwy. 286 R31.0 State route Asphalt Road bore 

W. Elk Horn Ranch Road R33.9 Minor local road Dirt Road bore 

W. La Delicias Sasabe Ranch Road R36.6 Minor local road Dirt Open-cut 

W. Brown Canyon Road 39.7 Minor local road Dirt Road bore 

W. Stillwood Ranch Road 43.3 Minor local road Dirt Open-cut 

W. Santa Margarita Road 45.5 Minor local road Dirt Road bore 

W. Presumido Road 49.4 Minor local road Gravel Road bore 

W. Aros Wash Road 52.0 Minor local road Gravel Open-cut 

W. Sierra Vista Ranch Road 54.8 Minor local road Gravel Road bore 

W. El Mirador Road 58.2 Minor local road Dirt Road bore 

Border Road 59.2 Border Road Gravel Bore 

 

Paved roads could see an increase in sediment tracking from equipment and vehicle traffic.  

Roads also could experience surface damage.  Every axle passing over a road consumes a portion of the 
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pavement’s life.  With each application of load, the pavement experiences compression and bending that 

eventually lead to rutting and cracking.  Road tests have shown that the amount of pavement life 

consumed by heavy axles greatly exceeds the amount of life consumed by light axles.  Paved roads are 

the most durable and stand up well to periodic surges in traffic and heavy use; unpaved roads, on the other 

hand, are much less durable.  Most states have adopted rules and procedures that help the trucking 

industry to operate competitively, have developed permitting systems that allow truckers to obtain permits 

quickly, and have identified safe routes for movement of oversize and overweight vehicles.  Most states 

fund road repairs with motor fuel taxes, motor vehicle registration fees, and compensatory fees paid by 

commercial carriers.  Commercial carriers need registrations to operate in each state and may need special 

permits for oversize and overweight vehicles, temporary trip permits within the state, or to haul hazardous 

materials.  Sierrita would coordinate with state and local departments of transportation and land-managing 

agencies to obtain the required permits to operate trucks on public roads.   

During the construction period, Sierrita would inspect roads periodically and, if damages occur as 

a direct result of Project-related activities, would repair them as appropriate and in accordance with the 

applicable permit.  Depending on the quality of the road surface, impacts could occur to gravel or dirt 

roads.  Following construction, temporary access roads would be restored to pre-construction condition or 

better unless otherwise requested by the landowner or land-managing agency.   

Sierrita also proposes to improve or modify 31 existing roads to accommodate construction 

vehicles, as discussed in section 2.2.5.  Users of these roads could experience temporary disruptions 

similar to road crossing impacts discussed above.  Following construction, Sierrita would remove access 

road improvements and restore improved roads to their preconstruction condition unless the landowner or 

land-managing agency requests that the improvements be left in place.   

We received scoping comments regarding the intersection of Elkhorn Ranch Road and Highway 

286 being an Altar Valley School District bus stop that is used from roughly August 1 through June 1, 

which overlaps with the proposed construction schedule, and which is also a U.S. Postal Service delivery 

area.  Sierrita would be required to comply with Arizona state laws while traveling along Highway 286, 

including those related to school buses (e.g., yielding).  In addition, Sierrita noted that the family waiting 

location for school bus student pickup/dropoff is several hundred feet from Highway 286.  U.S. Postal 

Service delivery service along Highway 286 typically occurs in the middle of the day and is not 

anticipated to be affected by construction-related traffic, which would be most significant in the early 

morning or late-day hours. 

4.10.5 Property Values 

We received scoping comments regarding the potential for property devaluation resulting from 

construction damage or placement of a permanent pipeline easement.  An easement would be used to 

convey both temporary (construction-related) and permanent rights-of-way to Sierrita.  The easement 

would give Sierrita the right to construct, operate, and maintain the pipeline, and would establish a 

permanent right-of-way.  In return, Sierrita would compensate the landowner or agency for use of the 

land.  The easement agreement between Sierrita and the landowner or agency would specify 

compensation for damage to property during construction, loss of use during construction, loss of 

renewable and nonrenewable or other resources, and allowable uses of the permanent right-of-way after 

construction.  If an easement could not be negotiated with the landowner and the Project is granted a 

Certificate, the easement could be obtained by use of eminent domain.  In this case, the property owner 

would still be compensated by Sierrita but the amount of compensation would be determined by the 

courts. 
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The effect that a pipeline easement may have to property values is a damage-related issue that 

would be negotiated between the parties during the easement acquisition process.  The easement 

acquisition process is designed to provide fair compensation to the landowner for the right to use the 

property for pipeline construction and operation.  Appraisal methods used to value land would be based 

on objective characteristics of the property and any improvements.  The impact a pipeline could have on 

the value of a tract of land would depend on many factors including the size of the tract, the values of 

adjacent properties, the presence of other utilities, the current value of the land, and the current land use.  

Subjective valuation is generally not considered in appraisals.  This is not to say that the pipeline would 

not affect resale values.  A potential purchaser of property may make a decision to purchase land based on 

his or her planned use.  An industrial user might find the pipeline (i.e., a potential source of energy for an 

industrial plant) preferable; a farmer or resident may or may not find it objectionable.  If the presence of a 

pipeline renders a planned use infeasible, it is possible that a potential purchaser would decide not to 

purchase the property; however, each potential purchaser has different criteria and differing capabilities to 

purchase land. 

Property taxes for a piece of property are generally based on the actual use of the land.  

Construction of the pipeline would not change the general use of the land but would preclude construction 

of aboveground structures on the permanent right-of-way.  If a landowner believes that the presence of a 

pipeline easement reduces the value of his or her land, resulting in an overpayment of property taxes, he 

or she could appeal the issue of the assessment and subsequent property taxation to the local property tax 

agency. 

4.10.6 Economy and Tax Revenues 

Sierrita estimates that the capital cost for the Project would be about $204 million.  Direct payroll 

and materials expenditures related to the Project would have an immediate impact on local economies.  

Workers would spend a portion of their pay in local communities on items such as housing, food, 

automobile expenses, entertainment, and other items.  Sierrita would purchase goods and materials locally 

when possible, which would stimulate local businesses.  Sales tax would be generated on items purchased 

in the Project area.  These direct impacts would stimulate indirect impacts within the region as inventories 

are restocked and new workers are hired to meet demands.  

Sierrita estimates that the total Project construction payroll would be $15 million.  Payroll taxes 

would be collected from the workers employed on the Project.  Approximately $3 million of the total 

payroll would be received by local workers (assuming that 20 percent of the workforce would be hired 

locally).  Sierrita estimated that about $2 million in consumables and Project-specific materials such as 

fuel, tires, concrete, sand, gravel, and office supplies would be purchased locally.   

In Arizona, the Arizona Transaction Privilege tax applies to the total contractor contract, which 

includes a percentage of labor and a much smaller percentage on consumables.  As defined by the 

Arizona Department of Revenue, the Arizona Transaction Privilege tax is “on the privilege of doing 

business in Arizona and is not a true sales tax.  Although the transaction privilege tax is usually passed on 

to the consumer, it is actually a tax on the vendor” (Arizona Department of Revenue, 2013).  The Arizona 

Transaction Privilege tax would apply to Sierrita’s payments to its contractors for construction activities 

(e.g., clearing, grading, ditching, backfilling, and restoration).  Sierrita estimates that the Transaction 

Privilege tax attributable to the Project would be $12.4 million.   

In its comments on the draft EIS, Pima County estimated that, of the Transaction Privilege tax 

realized by the Project, the county would receive approximately $120,000.  Sierrita provided comments 

on the draft EIS clarifying that the $12.4 million amount is the amount of contractor costs subject to the 
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Arizona Transaction Privilege tax.  However, it is not the total amount of Arizona Transaction Privilege 

tax that the contractor would pay.   

The amount of revenue expected from sales taxes on construction materials purchased locally in 

Arizona (6.6 percent for state plus 0.5 percent for Pima County) would be about $142,000, based on the 

$2 million purchases estimate discussed above.  The state income tax rate that would be paid by resident 

(local) workers, based on 2013 data, would range between 2.59 percent and 4.54 percent (Tax Brackets, 

2013).  Non-local workers would be subject to local income taxes.   

The most substantial tax impacts would be generated by ad valorem taxes, which are property 

taxes that would be assessed per year and distributed to Pima County, resulting in long-term benefits to 

the local and regional economy.  The total estimated ad valorem tax associated with the Project would be 

about $4.9 million annually.  These property taxes would be paid for the life of the Project (estimated to 

be 50 years).  In its comments on the draft EIS, Pima County estimated that, of the ad valorem tax 

realized by the Project, the county would receive approximately $1.6 million, and that the tax amount 

would decrease by 3 to 4 percent annually as a result of the pipeline’s depreciation in value.   

The Project would cross lands held in the public trust by the ASLD (see section 4.8.2).  As such, 

Sierrita must obtain approval from the ASLD to use the land in return for payment.  If approved, Sierrita 

would acquire a right-of-way (estimated to be 50 years) from the ASLD with renewal options.  Sierrita 

would make a one-time payment to the ASLD based on land values determined by an ASLD appraisal 

that would cover the cost of the 50-year right-of-way and temporary workspace necessary for 

construction.  Additionally, prior to construction, Sierrita would pay the ASLD a fee for vegetation to be 

removed as part of pipeline construction.  Sierrita would be responsible for additional payments to the 

ASLD once the 50-year right-of-way expires and if it is renewed.  Sierrita’s application to the ASLD is 

under review and until it is approved, the appraisal of land values and monetary benefit of using public 

trust lands cannot be estimated. 

Overall, the Project would benefit the state and local economies by creating a short-term stimulus 

to the affected areas through payroll expenditures, local purchases of consumables and Project-specific 

materials, and sales tax.  Operational impacts of these benefits would not be as significant.  However, 

operation of the Project would result in long-term ad valorem property tax benefits for Arizona and Pima 

County. 

We received several scoping comments regarding the Project’s potential negative impacts on the 

local economy.  These included concerns about: 

 interference with ranching activities and loss of ecotourism opportunities as a result of 

the Project; 

 decreased visitation to the Altar Valley due to public perceptions of danger as a result of 

the Project causing increased illegal immigration and human and drug trafficking;  

 decreased visitation to the Altar Valley and BANWR as a result of reduced area 

aesthetics resulting from temporary pipeline construction and/or a cleared operational 

pipeline right-of-way; and 

 loss of value to lands where public funds have been invested with the goal to protect 

resources. 
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Concerning economic impacts on ranching and grazing practices in general, construction would 

temporarily impact livestock grazing by disturbing foraging areas and interrupting/displacing grazing 

activities for the duration of construction.  Sierrita would adequately minimize the impacts of the open 

trench on wildlife and cattle by implementing the measures listed in section 4.5.2.  As discussed in 

section 4.8.2.3, Sierrita would secure easements to convey both temporary (for construction) and 

permanent (for operation) rights-of-way on private lands.  The easement acquisition process is designed 

to provide fair compensation to the landowners for the pipeline company’s right to use the property for 

pipeline construction and operation.  Sierrita would compensate landowners for loss of value to specific 

parcels, loss of use during construction, loss of nonrenewable or other resources, damage to property 

during construction, and limits on use of the permanent right-of-way after construction.    

Following construction, Sierrita would restore land affected by construction as described in its 

Plan, Reclamation Plan, and Noxious Weed Control Plan, and in accordance with any specific 

requirements identified by agencies or landowners.  According to Sierrita’s Reclamation Plan and Post-

Construction Vegetation Monitoring Document, Sierrita would monitor disturbed areas annually for at 

least 5 years following initial seeding and succulent transplanting.  However, Sierrita would monitor the 

success of revegetation and restore all disturbed areas until restoration and revegetation is deemed 

successful by the FERC and the BANWR, regardless of the amount of time this may take.  In addition, 

Sierrita would complete restoration activities and monitoring as specified in its easement agreements with 

the individual landowner or land-managing agency.  Also, as discussed in sections 4.4.6 and 4.4.8.2, 

prescribed fires, which promote and enhance vegetation and wildlife habitat, would be allowed to 

continue during pipeline operation.  While restoration of native vegetation in areas disturbed by 

construction would represent a long-term impact, there is sufficient existing vegetation surrounding the 

immediate Project area to support grazing cattle.  Construction and operation of the Project would not 

have an adverse, significant impact on ranching and grazing practices in the Project area. 

Concerning economic impacts on ecotourism opportunities, Sierrita identified two privately 

owned recreational and ecotourism areas within the Project area: Elkhorn Ranch and Rancho De La Osa.  

Elkhorn Ranch, which is over 3 miles west of approximate MP R34 along Elkhorn Ranch Road, is a 

10,000-acre winter season guest ranch that operates from November to April.  Rancho De La Osa, 

approximately 1 mile west of MP 58, is a 240-acre guest ranch near the U.S.-Mexico Border.  

Construction of the pipeline and aboveground facilities would not directly impact the Elkhorn 

Ranch or Rancho De La Osa.  However, it would cross Elkhorn Ranch Road (MP R33.9) and La Osa 

Ranch Road (MP 58.0), which are the main access roads to the ranches.  To avoid disrupting access to the 

ranches, Sierrita would bore these two roads to install the pipeline.   

Sierrita would also use Elkhorn Ranch Road (access road AR-13) and La Osa Ranch Road 

(access road AR-27) as temporary access roads.  Project activities would result in increased traffic along 

these roads during construction.  To reasonably minimize impacts on visitors to the ranches, Sierrita 

would prohibit construction vehicle parking along Elkhorn Ranch Road and La Osa Ranch Road.  Minor, 

temporary impacts on visitors could occur when construction equipment and personnel are actively 

accessing or departing from the Project area.  Sierrita would use flaggers and traffic control staff to 

reasonably minimize impacts on visitors and ranch staff using the road.  Sierrita would work with the 

landowners to ensure that access to the properties is maintained at all times throughout construction.  

Based on Sierrita’s proposed mitigation measures, the Project is not anticipated to cause a decline in 

visitors or guests to the two ranches.  The socioeconomic impact on guest ranches and ecotourism would 

be minor and temporary. 

We received comments on the draft EIS that, in addition to the discussion above, the Project 

would affect the visual experience for guest ranches and ecotourists.  As discussed in section 4.8.5.1, the 
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area disturbed by pipeline construction would begin to resemble the surrounding area after about 20 years.  

However, based on the time it takes for native vegetation species to become re-established, visual impacts 

along the permanent right-of-way could be experienced for 76 to 215 years.  To adequately minimize 

visual impacts from the pipeline right-of-way, Sierrita would implement measures such as pulling stored 

brush back onto the right-of-way; salvaging and replanting large cacti and other desert species; and 

redistributing woody material removed during construction across the right-of-way in locations where 

available to both disguise the right-of-way and serve as “vertical mulch.”  These and other measures 

Sierrita would implement to reduce impacts on vegetation and improve revegetation potential are 

described in detail in sections 4.4.8.2 and 4.9.2 and are included in Sierrita’s Reclamation Plan.   

Concerning decreased visitation to the Altar Valley due to public perceptions of danger, there 

have been local reports of hunting decreasing in the Altar Valley because of illegal activities and the 

presence of the U.S. Border Patrol in southern Arizona, which has in turn affected local businesses that 

have traditionally catered to hunters.  However, it is not possible to objectively measure this perceived 

impact. 

The Altar Valley is already subject to a high degree of illegal immigration and human and drug 

trafficking activities, as well as undocumented immigrant death (see section 4.10.3).  The amount of 

illegal activity at and near border crossings is dependent on many variables that are not directly 

measurable.  However, we acknowledge that the Project could provide a new pathway for the illegal 

activity within the Altar Valley.  The U.S. Border Patrol has been informed by landowners and visitors 

(e.g., hunters, hikers) in other parts of the country that the increased efforts by and presence of the U.S. 

Border Patrol has actually instilled a sense of security.  Further, the U.S. Border Patrol is responsible for 

responding to any possible increase in human trafficking, narcotic trafficking, and cross border-related 

illegal activity resulting from the Project and, as a cooperating agency in the preparation of this EIS, has 

indicated that it has sufficient resources to respond to any threat facilitated by the Project.  Sierrita 

proposed several measures to mitigate for a potential increase in illegal activities as a result of 

construction and operation of the Project (see section 4.9.1 and 4.9.2).  Sierrita would attempt to restore 

the pipeline right-of-way such that unauthorized uses are deterred.  

We received scoping comments regarding loss of value to lands where public funds have been 

invested with the goal to protect resources.  In particular, these areas include the BANWR and Pima 

County open space properties secured with voter-approved bond funds whose primary purpose is to 

conserve the native semi-desert grassland habitat and associated wildlife, and where the efforts of the 

AVCA have alleviated, repaired, and reversed erosion problems and headcutting.  To mitigate for 

potential Project impacts on open spaces and the overall goal to conserve the public investment to 

preserve specific habitat and wildlife, Sierrita would implement the construction and restoration measures 

outlined its Plan, Reclamation Plan, Post-Construction Vegetation Monitoring Document, and Noxious 

Weed Control Plan.  Sierrita’s restoration measures are intended to promote reclamation of native 

vegetation such that semi-desert grassland habitat and associated wildlife functions, as well as the 

monetary value of such open spaces, are not adversely or significantly impacted.  Also, as mentioned 

above and discussed further in section 4.8.2.3, Sierrita would secure easements to convey both temporary 

(for construction) and permanent (for operation) rights-of-way on private lands.   

We also received comments during scoping regarding the socioeconomic impact of the Project 

potentially affecting recreational activities associated with the BANWR.  Two impacts were identified: 1) 

Project construction potentially disrupting recreational uses of the BANWR; and 2) the Project’s potential 

to result in an increase illegal immigration and human and drug trafficking causing decreased visitation to 

the area due to public perceptions of danger.   
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It should be noted that while some NWRS areas charge entrance fees, the BANWR does not.  The 

primary recreational activities that take place on the refuge include hunting, wildlife watching, trail use, 

camping, and horseback riding.  None of the activities involve fees that are collected by the BANWR.  

However, special fees may apply for Brown Canyon activities, which include an education center 

(BANWR, 2013c).   

Regarding the Project’s potential to disrupt recreational use, the pipeline would be located west of 

and abut the BANWR at several locations; construction and operation of the pipeline would not directly 

affect the BANWR.  Sierrita would use seven existing roads that are either under the jurisdiction of the 

FWS or are surrounded by the BANWR to access the proposed right-of-way during construction.  Table 

2.2.4-1 lists the temporary access roads associated the Project.  As a result of Sierrita’s proposed use of 

existing roads within or surrounding the BANWR, visitors to the BANWR could experience disruptions 

as a result of construction vehicles moving along Highway 286.  For example, the BANWR hosts an 

annual event in November that attracts approximately 300 visitors.  However, these impacts would be 

temporary and limited to localized locations of construction activities and equipment as it progresses 

along the right-of-way, and/or, based on the current Project schedule, would occur outside of known high 

visitation periods.  Therefore, construction of the Project is not expected to result in a significant decline 

in visitors to the refuge, but could disrupt visitors traveling along Highway 286.  As mentioned above, the 

BANWR does not charge entrance fees so declines in visitation would likely not be perceptible from a 

direct economic perspective.  

Regarding decreased visitation to the BANWR as a result of increased public perceptions of 

danger, as discussed in section 4.9.1, stakeholders and local law enforcement believe the Project could 

result in an increase in illegal immigration and human and drug trafficking in the Altar Valley.  However, 

as also noted in section 4.9.1, this impact would be focused to the permanent right-of-way, which does 

not traverse the BANWR.   

The FWS closed a small portion (about 3 percent) of the BANWR to public access in 2006 due to 

human safety concerns (FWS, 2010).  Increased concerns regarding public safety, particularly around the 

time of the partial closure, are supported by the CBP and U.S. Border Patrol data pertaining to illegal 

activities in the area.  Apprehensions of undocumented immigrants by the U.S. Border Patrol’s Tucson 

Sector were considerably higher 8 years ago, and apprehensions by the U.S. Border Patrol’s Tucson 

Sector have decreased by nearly 75 percent since 2004 and 2005 (U.S. Border Patrol, 2012b), reflecting a 

lower degree of overall illegal activities in the Altar Valley in recent years.  Regardless of the number of 

undocumented immigrant apprehensions and associated illegal activities, the BANWR estimates that 

visitation to the refuge for the last 10 years has been stable, indicating the refuge has not been 

significantly affected by the trends in illegal activities (BANWR, 2013b).  The DOI on behalf of the 

BANWR noted that while refuge visitation has been stable during the day, overnight camping has 

decreased due to border issues (DOI, 2014). 

As previously discussed, Sierrita proposed several measures to mitigate for a potential increase in 

illegal activities as a result of construction and operation of the Project and would also attempt to restore 

the pipeline right-of-way such that unauthorized uses are deterred.  Increased illegal activities could 

influence the public and result in a decreased use of the BANWR; however, we determined it would not 

result in a measurable economic impact on the BANWR.  Further, to date the BANWR has not 

experienced a significant increase or decrease of visitation to the refuge regardless of the historical 

increase or decrease of undocumented immigrant apprehensions and illegal activities in the area.   

We received comments on the draft EIS stating that Sierrita’s plans to restrict grazing in the 

Project area would change the management of a herd and potentially limit the number of animals a ranch 
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is able to sustain.  The easement agreement between Sierrita and the landowner or land-managing agency 

would specify compensation for damage to property during construction, loss of use during construction, 

loss of renewable and nonrenewable resources, and allowable uses of the permanent right-of-way after 

construction.  As discussed in section 4.8.2.3, Sierrita would secure easements to convey both temporary 

(for construction) and permanent (for operation) rights-of-way on private lands.  Landowners have the 

opportunity to request that site-specific factors and/or development plans for their property be considered 

during easement negotiations, and that specific measures be taken into account.   

4.10.7 Environmental Justice 

Executive Order 12898 on Environmental Justice requires that each federal agency address 

disproportionate human health and environmental impacts that a community may experience because of 

its social, economic, or political position.  Environmental effects of the project on minority and low-

income communities or Native American programs must be disclosed.  Environmental justice issues can 

potentially arise when minority, low-income, or Native American communities are disproportionately 

impacted by an activity related to a project.   

The EPA provides guidance on determining whether there is a minority or low-income 

community to be addressed in a NEPA analysis.  According to this guidance, minority population issues 

must be addressed when they comprise over 50 percent of an affected area or when the minority 

population percentage of the affected area is substantially greater than the minority percentage in the 

larger area of the general population.  Low-income populations are those that fall within the annual 

statistical poverty thresholds from the U.S. Department of Commerce, Bureau of the Census Population 

Reports, Series P-60 on Income and Poverty. 

Definitions of minority populations vary.  A minority population can include several different 

types of groups, including but not limited to racial types, ethnicity, gender, and religion.  They may 

include those that are underrepresented in a community compared to the whole, or more specifically be a 

subgroup to the social majority, which consist of those who hold the majority of positions of social power 

in a society.  For the purposes of this EIS, minority populations have been identified as blacks (African 

Americans), American Indian, Asian Americans, Hawaiians, and Hispanics or Latinos, or any 

combination of these.  

Based on U.S. Census Bureau data, minority populations comprise less than 50 percent of the 

population in Pima County (45 percent), and minorities do not comprise more than 50 percent of the 

population in the region of influence as a whole, which includes the City of Tucson, Three Points, and 

Arivaca (45 percent of total population of 753,649 persons in three communities) (see table 4.10.7-1).  

Table 4.10.7-2 lists the demographic data associated with racial and ethnic groups of the census tracts 

(43.13, 43.16, 44.10) crossed by the Project.  
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TABLE 4.10.7-1 
 

Racial/Ethnic Comparison for Areas within the Sierrita Pipeline Project Area a 

Area (Year) White 

Black or 
African 

American 

American 
Indian and 

Alaska Native Asian 

Native 
Hawaiian and 

Pacific Islander 

Persons 
Reporting Two 
or More Races 

Other 
Race 

Hispanic or 
Latino a 

Pima County 
(2011) b 

790,968 37,575 31,790 26,930 1,657 27,919 72,730 346,986 

City of Tucson 
(2011) b 

403,863 27,174 10,484 14,131 735 17,086 52,325 222,089 

Three Points 
(2010) c 

3,122 36 161 19 6 98 19 2,120 

Arivaca (2010) d 636 4 9 4 2 21 19 122 

____________________ 
a People who identify their origin as Hispanic or Latino may be of any race.  Thus, the percent Hispanic or Latino should not 

be added to the race as percentage of population categories. 
b U.S. Census Bureau, 2011. 
c City-Data.com, 2012.  
d Census Viewer, 2010.  

 

TABLE 4.10.7-2 
 

Demographic Data for Census Tracts Affected by the Sierrita Pipeline Project (2010) 

Census Tract/County 
Caucasian 
(percent) 

Black or African 
American 
(percent) 

Native 
American 
(percent) 

Asian 
(percent) 

Other 
(percent) 

Hispanic 
(percent) 

Pima County  55.3 3.2 2.5 2.5 2.0 34.6 

Census Tract 43.13 50.9 0.0 2.7 1.0 0.0 45.4 

Census Tract 43.16 56.2 0.3 3.1 0.0 3.3 37.1 

Census Tract 44.10 52.6 2.1 0.9 1.4 6.5 36.5 

Average of Census Tracts Affected by Project 53.2 0.8 2.2 0.8 3.3 39.7 

__________________________ 

Source: U.S. Census Bureau, 2010 

 

“Low-income populations” are defined as those living below the established poverty level.  The 

poverty guideline for a family of four in 2013, for example, is $23,550 for the 48 contiguous states and 

the District of Columbia (U.S. Department of Health and Human Services, 2013).  In order to evaluate the 

potential for a low-income population to be impacted disproportionately, we compared the poverty level 

rates for the State of Arizona, Pima County, and two communities within the Project area (see table 

4.10.7-3). 

TABLE 4.10.7-3 
 

Economic Statistics for the Sierrita Pipeline Project Area 

State/County or City Median Household Income a 

Persons below Poverty 
(percent) a 

Households Receiving Public 
Assistance (percent) a, b 

Arizona $50,752 16.2 10.6 

Pima County $46,341 17.4 11.9 

City of Tucson $37,448 22.6 15.3 

Three Points $36,530 30.5 26.9 

Arivaca $35,043 14.6 10.0 

____________________ 
a U.S. Census Bureau, American Fact Finder, 2013.  
b Includes those receiving food stamps/SNAP benefits. 
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With the exception of Arivaca, the majority of the communities within the Project area have 

poverty rates that are similar to or slightly higher than the statewide level.  Although percent poverty rates 

are well above the state average in some of these areas (e.g., Three Points), the pipeline, once buried, 

would have a minimal impact on the surrounding population of these areas.  In addition, the pipeline 

facilities would bring temporary economic benefits to the area where they are located via added tax 

revenues associated with construction and operation of the pipeline (see section 4.10.6).   

As described above, the Project would have negligible to minor effects on socioeconomic 

characteristics and economies within the region of influence, and many of the Project-related 

socioeconomic effects, while minor, would generally be viewed as positive.  As discussed throughout this 

EIS, potentially adverse environmental effects associated with the Project would be adequately minimized 

and/or mitigated, as applicable.  Although the economic composition of Pima County, Three Points, and 

Arivaca shows some deviations from state-level statistics, there is no evidence that the Project would 

cause a disproportionate share of adverse environmental or socioeconomic impacts on any racial, ethnic, 

or socioeconomic group.   

We received comments on the draft EIS stating that the EIS did not adequately address 

environmental justice because it did not consider disproportionate impacts on minorities or protected 

groups; did not provide meaningful involvement to allow people to participate in the decisions about 

activities that may affect their environment and/or health; did not seek out or facilitate the involvement of 

those affected who may require special attention or effort; and did not identify the impacts from loss of 

income from tourism, increased U.S. Border Patrol activity, habitat impacts, and public perception of 

danger.  Regarding the last point, we do not agree that these are relatable to environmental justice; 

however, we addressed these impacts in sections 4.9 and 4.10.6. 

Executive Order No. 12898 requires “each federal agency” to incorporate environmental justice 

into its decision-making process.  Independent agencies, such as the FERC, are requested to but not 

compelled to comply with the provisions of the order.  However, the Commission makes substantial 

efforts to address environmental justice issues if they are appropriate and applicable to a project area.  

Table 4.10.7-1 lists the racial and ethnic populations of Pima County as a whole as well as three 

cities or towns within the Project area.  We do not believe that these populations are disproportionate 

considering the characteristics of the nearby communities.  Our findings and recommendations presented 

in the EIS considered minority populations.  Sierrita’s proposed route establishes a relatively direct line 

from the tie-in with El Paso’s existing pipeline system to the interconnect point at Sasabe, regardless of 

the ethnicity of the population or economic status.     

Regarding public involvement, FERC issued several Project documents to the public allowing 

them to participate in the FERC’s process about activities that may affect their environment and/or health.  

These documents included our NOI, data requests, and draft EIS.  The environmental mailing list for the 

Project consists of over 450 persons and does not discriminate against persons based on their race, color, 

national origin, or income.  Furthermore, FERC hosted two public scoping meetings, two meetings to 

solicit comments on the draft EIS, and one meeting to solicit comments from the public on Sierrita’s 

proposed construction and restoration plans.  Notices of these meetings were sent to those listed on the 

environmental mailing list as well as noticed on FERC’s eLibrary allowing individuals and groups to be 

involved in the FERC process.  Further, the NOI and Notice of Availability of the Draft Environmental 

Impact Statement for the Proposed Sierrita Pipeline Project both described ways in which the public may 

provide comments if they did not have access to electronic media or were unable to attend the meetings.  

A Spanish version of the NOI was provided to interested parties, and a translator for Spanish speakers 

was present at the Sasabe scoping and draft EIS comment meetings.  
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4.11 CULTURAL RESOURCES 

Section 106 of the NHPA, as amended, requires the FERC to take into account the effects of its 

undertakings on properties listed or eligible for listing on the NRHP and to afford the ACHP an 

opportunity to comment.  Sierrita provided us with information, analyses, and recommendations, as 

allowed by the ACHP’s regulations for implementing section 106 at 36 CFR 800.2(a)(3), and outlined in 

our Guidelines for Reporting on Cultural Resources Investigations for Pipeline Projects (18 CFR 

380.12(f)).  

Construction and operation of the Project could potentially affect historic properties (i.e., cultural 

resources listed or eligible for listing on the NRHP).  These historic properties could include prehistoric 

or historic archaeological sites, districts, buildings, structures, and objects, as well as locations with 

traditional value to Native Americans or other groups.  Such historic properties generally must possess 

integrity of location, design, setting, materials, workmanship, feeling, and association, and must meet one 

or more of the criteria specified in 36 CFR 60.4.  Direct effects could include destruction or damage to all, 

or a portion of an historic property.  Indirect effects could include the introduction of visual, atmospheric, 

or audible elements that affect the setting or character of a historic property.  Sierrita’s proposed measures 

to adequately minimize such impacts (see table 4.11.1-1), along with our recommendations (see section 

4.11.4), are presented below. 

In the event an historic property would be adversely affected by a project, avoidance or other 

mitigation would be proposed.  Avoidance might include, but would not be limited to, realignment of the 

pipeline route, relocation of ATWSs, use of boring, or changes in the construction and/or operational 

design.  Mitigation might include additional cultural or ethnographic studies, the systematic professional 

excavation of an archaeological site, the preparation of photographs and/or measured drawings 

documenting standing structures or other historic features, or the use of landscaping or other techniques 

that would adequately minimize or eliminate effects on the historic setting or ambience of standing 

structures or other resources. 

4.11.1 Cultural Resources Surveys 

The right-of-way for construction of the pipeline and auxiliary facilities, ATWS, and additional 

Project workspace outside these areas (including the aboveground facilities and contractor yards 

described in section 2.2) constitute the area of potential effects (APE) for direct Project effects.  To ensure 

full coverage of the APE during surveys for cultural resources, Sierrita surveyed a 300-foot-wide corridor 

along the proposed route and various reroutes, a 50-foot-wide corridor along proposed access roads, and 

the entire footprints of both meter station sites and four contractor yards.  This larger survey area totaled 

approximately 2,480 acres.  The APE for indirect effects included those areas adjacent to the construction 

workspace or that have an unobstructed view of the proposed aboveground facilities, within 300 feet.   

Sierrita completed surveys of the Project APE and provided a series of reports to the FERC, eight 

Native American tribes, the Arizona SHPO, the BANWR, the ASLD, and Pima County/Pima County 

Office of Sustainability and Conservation, Cultural Resources and Historic Preservation Division.  The 

reports included:  Archaeological Survey for El Paso Natural Gas Company’s Sasabe Lateral Project, 

Pima County, Arizona (Survey Report) (SWCA Environmental Consultants [SWCA], 2012a); 

Archaeological Survey for El Paso Natural Gas Company’s Sasabe Lateral Project, Pima County, 

Arizona-Addendum 1: Reroutes and Ancillary Areas (Addendum 1 Report) (SWCA, 2012b); An 

Assessment of the Potential Archaeological Impacts of El Paso Natural Gas Company’s Sasabe Lateral 

Project, Pima County, Arizona (Assessment Report 1) (SWCA, 2013a); Archaeological Survey for 

Sierrita Gas Pipeline, LLC’s Sierrita Pipeline Project, Pima County, Arizona – Addendum 2: Route 

Modifications (SWCA, 2013b); An Assessment of the Potential Archaeological Impacts of the Sierrita 

Pipeline Project, Pima County, Arizona (Assessment Report 2) (SWCA, 2013c); Archaeological Survey 
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for Sierrita Gas Pipeline, LLC’s Sierrita Pipeline Project, Pima County, Arizona—Addendum 3: 

Additional Roads Survey on Buenos Aires National Wildlife Refuge (Addendum 3 Report) (SWCA, 

2013f); and Archaeological Survey for Sierrita Gas Pipeline, LLC’s Sierrita Pipeline Project, Pima 

County, Arizona—Addendum 4: Santa Margarita Ranch Route Modification (Addendum 4 Report) 

(SWCA, 2013g).   

A total of 46 archaeological sites and 180 isolated finds were located during the surveys along the 

proposed route.  Of the 46 archaeological sites, 32 are prehistoric, 6 are historic, 3 have prehistoric and 

historic components, 2 are in-use historic roads (1 with abandoned segments), and 2 are in-use historic 

natural gas pipelines.  The majority of prehistoric sites consisted of artifact scatters including: ceramics, 

flake stones, and ground stones, with some sites also including rock features, shell scatters, and trail 

segments.  Historic sites consisted of trash scatters, as well as the existing road segments, pipelines, and 

powerline.  Prehistoric sites were primarily interpreted as being affiliated with the Hohokam, from the 

Ceramic Period (A.D. 650 to 1450).  Two sites included artifacts affiliated with earlier periods, and one 

site was interpreted as possibly associated with historical O’odham use (A.D. 1700 to 1950).  One of the 

sites was on ADOT land, 23 sites were on ASLD land, 10 sites were on the BANWR, 5 sites were on 

privately owned land, 6 sites were on ASLD and BANWR land, and one site was on BANWR and 

privately owned land. 

Twelve of the sites (including 6 prehistoric and 6 historic sites) and the 180 isolated finds were 

recommended as not eligible for listing on the NRHP and no further work is recommended.  The two in-

use natural gas pipelines associated with EPNG’s existing system were determined to be exempt from 

section 106 review and no further work is recommended.  Upon final design of the Project, six NRHP 

eligible sites would be outside of the APE and, therefore, not affected by the Project. 

The remaining 26 sites were recommended as eligible for listing on the NRHP.  Table 4.11.1-1 

lists the 26 recommended eligible sites along the Project route, their location in relation to the APE, 

temporal/cultural associations, and Sierrita’s recommended mitigation at these sites.  As listed in table 

4.11.1-1, Sierrita would complete a Historic Properties Treatment Plan (HPTP) for sites that would be 

avoided during construction or where data recovery is proposed.  The HPTP would provide specific 

information on how Sierrita would avoid impacts on NRHP-eligible sites, and detailed plans for the four 

sites where data recovery is proposed (AZ AA:15:201(ASM), AZ AA:15:206(ASM), AZ 

DD:6:77(ASM), and AZ DD:6:118(ASM)).  Sierrita’s avoidance plans would describe how Sierrita 

would avoid impacts on two historic in-use roads (AZ AA:16:377(ASM) and AZ DD:10:10(ASM)), 

which are proposed to be crossed using the bore construction method.  Sierrita has not yet completed its 

HPTP and avoidance plans for sites that would be affected by the Project. 

In a letter to the FERC dated May 15, 2013, the Arizona SHPO acknowledged receipt of the 

Survey Report, Addendum 1 Report, and Assessment Report 1, and requested consultation with the 

FERC.  In a letter dated May 17, 2013, the Pima County Cultural Resources and Historic Preservation 

Division provided comments on the Survey Report, Addendum 1 Report, and Assessment Report 1. 

In letters dated July 16 and 18, 2013, the FERC responded to the Arizona SHPO and provided a 

description of the APE, the status of tribal consultation efforts, and its determinations of eligibility and 

effects on cultural resources that were identified during surveys of the Project, and requested the SHPO’s 

comments.  In a letter dated September 23, 2013, the SHPO concurred with our eligibility determinations 

and provided comments on Assessment Report 2.  The FERC also requested comments from the 

BANWR and ASLD regarding cultural resources that were identified within the APE on lands managed 

or owned by those agencies.  On August 20, 2013, the BANWR concurred with the FERC’s 

determinations of eligibility and effects on cultural resources that were identified on the BANWR.  No 

comments have been received on the Addendum 3 Report or Addendum 4 Report.  No comments have 

been received from the ASLD on cultural resources survey reports to date. 
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TABLE 4.11.1-1 

 

Eligible Cultural Resources Within the Area of Potential Effects (APE) 

Site Number Location 

Temporal/Cultural 

Association Treatment Recommendation Status 

AZ A:15:180(ASM) In APE Prehistoric Avoid/Fence/Monitor Historic Properties Treatment 

Plan (HPTP) to be completed 

AZ A:15:201(ASM) In APE Prehistoric Data Recovery HPTP to be completed 

AZ A:15:205(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ 

AA:15:206(ASM) 

In APE Prehistoric Data Recovery HPTP to be completed 

AZ 

AA:16:377(ASM) 

In APE Historic in-use road Bore under road Avoidance plan to be 

completed 

AZ DD:2:67(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ DD:3:147(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ DD:3:175(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ DD:3:178(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ DD:6:19(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:54(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:56(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:57(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:58(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:59(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:75(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ DD:6:77(ASM) In APE (right-of-way 

and access road) 

Prehistoric Data Recovery HPTP to be completed 

AZ DD:6:78(ASM) In APE (access road); 

0-50 feet from right-of-

way 

Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:80(ASM) 0-50 feet from APE Prehistoric Avoid/Fence/Monitor HPTP to be completed 

AZ DD:6:81(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:117(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening or grading 

HPTP to be completed 

AZ DD:6:118(ASM) In APE (access road) Prehistoric/Historic Data Recovery HPTP to be completed 

AZ DD:6:123(ASM) In APE (access road) Prehistoric/Historic Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:6:124(ASM) In APE (access road) Prehistoric/Historic Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:10:8(ASM) In APE (access road) Prehistoric Avoid/Fence/Monitor/No road 

widening 

HPTP to be completed 

AZ DD:10:10(ASM) In APE Historic in-use and 

abandoned 

segments of road 

Bore under road Avoidance plan to be 

completed 

 

We received a scoping comment requesting that Sierrita sponsor a public report documenting the 

results of its cultural resources surveys that would include details and specific site location information 

that is considered privileged and confidential.  We received the same comment on the draft EIS.  The 
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publically available information specific to the cultural resources and survey results is discussed within 

this section and Sierrita’s application (i.e., Resource Report 4) and subsequent filings (e.g., responses to 

our data requests).  Pursuant to section 304 of the NHPA of 1966, as amended, and the applicable part of 

its implementing regulations in 36 CFR 800.11(c)(1), the head of a federal agency (in this case, the 

FERC) should withhold from disclosure to the public information about the location, character, or 

ownership of a historic resource if it determines that disclosure may, amongst other things, risk harm to 

the historic resources.  In order to protect sensitive cultural resources from being damaged or disturbed by 

the public, we require that all cultural resources information that contains location, character, and 

ownership information be filed with the FERC as privileged and confidential, and that it not be released 

as public information.   

4.11.2 Tribal Consultation 

Table 4.11.2-1 lists federally recognized Indian tribes that have been consulted regarding the 

Project and summarizes concerns they have raised.  These tribes were identified by us, as well as Sierrita, 

as having traditional territories that would be crossed by the Project or as having potential cultural 

resources concerns in the Project area.  No other responses to the follow-ups have been received to date 

by Sierrita or the FERC.   

In addition to the consultations listed in table 4.11.2-1, the FERC has met with representatives of 

the Tohono O’odham Nation to provide updates on the section 106 process.  In its comments on the draft 

EIS, the Tohono O’odham Nation identified the saguaro cactus, Mormon tea, beargrass, Devil’s claw, 

yucca, and oak trees as some of the culturally significant plants that are used for food, basket-making, 

and/or for medicinal purposes that may be affected by construction of the Project.  As discussed in section 

4.4.7, Sierrita completed environmental surveys along a 300-foot-wide corridor for the Project, and only 

saguaro cacti, Devil’s claw, and yucca were identified within the survey corridor.  As discussed in section 

4.4.8.2, Sierrita would implement the measures in its revised Post-Construction Vegetation Monitoring 

Document, including salvaging, transplanting, and/or replanting of saguaro cacti; confirming the 

survivability of transplanted saguaro cactus that cannot be avoided or transplanted during construction 

after the second growing season; and continuing to monitor transplanted plants over a 5-year period.  In 

addition, because saguaro cacti and yucca are protected by the Arizona Native Plants Law, Sierrita would 

salvage and transplant these species at the request of the landowner.   

The Project would affect about 995.1 acres of land during construction.  This accounts for about 

0.02 percent of the total land in Pima County and 0.18 percent of the total land in the Altar Valley.  

Following construction, Sierrita would operate its pipeline and aboveground facilities on about 380.2 

acres of land, which accounts for less than 0.01 percent of the total land in the county and 0.07 percent of 

the land in the Altar Valley.  The species identified by the Tohono O’odham Nation are present 

throughout the Project area, the Altar Valley, and Pima County.  Therefore, given the low percentage of 

land impacted within Pima County and the Altar Valley, and the ample availability of resources, the 

continued use and harvesting of botanical resources for cultural uses would be minimally affected by the 

Project.  In addition, concerns were raised regarding the Baboquivari Peak, which is an historic property 

and has cultural significance to the Tohono O’odham Nation.  Baboquivari Peak is over 4 miles from the 

Project.   
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TABLE 4.11.2-1 

 

Consultations with Federally Recognized Indian Tribes for the Sierrita Pipeline Project 

Indian Tribe/Contact Date Comments 

Ak-Chin Indian Community a, b   

Louis Manuel, Jr., Chairperson 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

 10/26/12 Letter to Sierrita and SWCA regarding the survey report; the tribe will defer concerns to the Tohono O’odham Nation 

Tribal Historic Preservation Office. 

Caroline Antone, Manager Cultural Resource 

Department 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 

 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

Gila River Indian Community a, b   

Gregory Mendoza, Governor 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

Barnaby V. Lewis, Tribal Historic Preservation 

Officer 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 10/10/12 Letter to the FERC providing comments on the Unanticipated Discovery Plan, expressing interest in reviewing the 

cultural resources survey report, stating that the Project is within the ancestral lands of the Four Southern Tribes,a and 

deferring to the Tohono O’odham Nation as lead in the consultation process. 

 11/5/12 Letter to the FERC regarding the results of the cultural resources survey report, indicating that the effects of the 

undertaking cannot be evaluated until a final pipeline route is determined, and stating that the Project is within the 

ancestral lands of the Four Southern Tribes,a and deferring to the Tohono O’odham Nation as lead in the consultation 

process. 
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TABLE 4.11.2-1 (cont’d) 

 

Consultations with Federally Recognized Indian Tribes for the Sierrita Pipeline Project 

Indian Tribe/Contact Date Comments 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 4/24/13 Two letters to FERC in response to the Supplemental NOI, indicating that the effects of the undertaking cannot be 

evaluated until a final pipeline route is determined, and stating that the Project is within the ancestral lands of the Four 

Southern Tribes,a and deferring to the Tohono O’odham Nation as lead in the consultation process. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 

 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

 8/27/13 Letter to FERC acknowledging receipt of revised survey reports and the revised Unanticipated Discovery Plan from 

SWCA, concurring with the recommendations in the reports and the plan, and deferring to the Tohono O’odham 

Nation as lead in the consultation process. 

Hopi Tribe b   

LeRoy N. Shingoitewa, Chairman 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

Leigh J. Kuwanwisiwma, Director, Hopi 

Cultural Preservation Office 

5/29/12 Letter to Sierrita expressing interest in consulting on the Project and requesting copies of the cultural resources survey 

report if prehistoric sites would be adversely affected by the Project. 

 6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 9/10/12 Letter to the FERC enclosing the 5/29/12 letter to Sierrita and reiterating their request to consult if prehistoric sites 

would be adversely affected by the Project and to be provided with the cultural resources survey report for review and 

comment. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 10/16/12 Letter to Sierrita and SWCA providing comments on the survey report and expressing interest in receiving and 

reviewing additional survey reports and treatment plans. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 5/13/13 Letter to SWCA acknowledging receipt of the revised survey and assessment reports and expressing interest in 

continuing consultations on the Project and receiving and reviewing survey and assessment reports and treatment 

plans. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 

 6/25/13 Letter to SWCA acknowledging receipt of the revised survey and assessment reports and expressing interest in 

continuing consultations on the Project and receiving and reviewing treatment plans. 
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TABLE 4.11.2-1 (cont’d) 

 

Consultations with Federally Recognized Indian Tribes for the Sierrita Pipeline Project 

Indian Tribe/Contact Date Comments 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

 7/22/13 Letter to the FERC providing a summary of their report review, and stating their support for the Tohono O’odham 

Nation 4/10/13 resolution in opposition to the Project.  Furthermore, the tribe requested that consultations continue 

and that it be provided with copies of all documents related to the FERC’s efforts to comply with the relevant laws and 

orders in the evaluation of this proposal. 

 11/4/13 Letter providing comments on the draft Environmental Impact Statement (EIS) (see the responses to comment letter 

NAT1 in appendix Z). 

Terrence Morgart, Legal Researcher 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

Pascua Yaqui Tribe b   

Peter Yucupicio, Chairman 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

Rolando R. Flores, Interim Attorney General 6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

Robert Gillon, Office of the Attorney General 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

Pueblo of Zuni b   

Arlen Quetawki, Sr., Governor 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

Kurt Dongoske, Director/Tribal Historic 

Preservation Officer 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 
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TABLE 4.11.2-1 (cont’d) 

 

Consultations with Federally Recognized Indian Tribes for the Sierrita Pipeline Project 

Indian Tribe/Contact Date Comments 

 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

Salt River Pima-Maricopa Indian Community a, 

b 

  

Diane Enos, President 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

Shane Anton, Supervisor, Cultural 

Preservation Program 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 

 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

San Carlos Apache Tribe b   

Terry Rambler, Chairman 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

 6/28/13 Letter to SWCA that no additional consultation is required and deferring to the Tohono O’odham Nation, Hopi Tribe, 

and Pueblo of Zuni. 

 7/25/13 Letter to SWCA that no additional consultation is required, concurring with the findings in the survey reports, and 

deferring to the Tohono O’odham Nation. 

 11/20/13 Letter providing comments on the draft EIS (see the responses to comment letter NAT2 in appendix Z). 

Vernelda Grant, Director/NAGPRA 

Representative/Historic Preservation Officer 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 
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TABLE 4.11.2-1 (cont’d) 

 

Consultations with Federally Recognized Indian Tribes for the Sierrita Pipeline Project 

Indian Tribe/Contact Date Comments 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 

 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

Tohono O’odham Nation a, b, c   

Ned Norris, Jr., Chairman 5/8/12 Initial outreach letter from Sierrita. 

 8/29/12 Initial consultation letter from the FERC requesting comments on the Project to ensure that the concerns of the tribes 

are identified and properly considered in our environmental analysis, and requesting the tribes’ assistance in 

identifying properties of traditional, religious, or cultural importance that may be affected by the Project. 

Augustine Toro, Executive Director 6/18/13 Attended FERC public comment meeting in Tucson, Arizona.   

Jonathan L. Jantzen, Attorney General 4/10/13 Resolution submitted to the FERC opposing the Project and a request to be intervenors in the Commission’s 

proceedings.  The Nation stated that the placement of the proposed pipeline would degrade the traditional cultural and 

natural landscapes of the Altar Valley, landscapes that are important to the Nation, and the Project comes within a few 

miles of Baboquivari Peak, a Traditional Cultural Place and a sacred site to the Tohono O'odham Nation. 

Laura Berglan, Assistant Attorney General 12/11/13 Letter providing comments on the draft EIS (see the responses to comment letter NAT3 in appendix Z). 

Peter Steere, Tribal Historic Preservation 

Officer 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 6/26/12 E-mail response to FERC’s 6/26/12 e-mail that the Tohono O’odham Nation is interested in the Project and continued 

consultation, and that the Project is located on the traditional use lands of the Tohono O’odham Nation. 

 10/8/12 Letter from SWCA requesting comments on the Project and providing survey report for review and comment. 

 10/18/12 Attended the FERC scoping meeting held at Three Points, Arizona, and provided comments regarding the Project, 

including a request to meet with FERC staff. 

 3/8/13 Letter to the FERC requesting an extension to the comment period for providing comments on Sierrita’s applications 

that were filed with the FERC on February 7 and 8, 2013. 

 3/11/13 Letter from the FERC extending the deadline for comments to 4/15/13. 

 4/15/13 Letter from SWCA providing the revised survey report, addendum report, and first assessment report for review and 

comment. 

 6/18/13 Attended FERC public comment meeting in Tucson, Arizona.  Asked if Sierrita had reviewed the visual impact of the 

Project, the methodology used, and if a cultural landscape study would be completed.  Nation members also asked if 

the Reclamation Plan would address direct and indirect impacts of erosion on cultural resources sites off right-of-way. 

 6/21/13 Letter from SWCA providing the second addendum report and second assessment report for review and comment. 
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TABLE 4.11.2-1 (cont’d) 

 

Consultations with Federally Recognized Indian Tribes for the Sierrita Pipeline Project 

Indian Tribe/Contact Date Comments 

 7/9/13 Letter from SWCA requesting assistance in preparing a cultural landscape analysis of the Altar Valley, and to gather 

information regarding the potential for the Project to affect natural resources that are of traditional cultural importance 

to the Tohono O’odham Nation and its peoples.  The Tohono O’odham Nation has not yet responded to SWCA’s 

letter.   

 7/18/13 E-mail from the FERC providing copies of the 7/16/13 and 7/18/13 NRHP eligibility determination letters to the Arizona 

SHPO. 

 7/19/13 Letter from SWCA providing July 2013 revisions of the survey reports, addendum reports, second assessment report, 

and Unanticipated Discovery Plan for review and comment. 

 10/1/13 FERC attended the Tohono O’odham Cultural Preservation Committee meeting to present an update on the Project 

and discuss cultural resources that were identified along the proposed route, access roads, and associated facilities. 

 12/16/13 Letter providing comments on the draft EIS (see the responses to comment letter NAT4 in appendix Z). 

White Mountain Apache Tribe   

Ronnie Lupe, Chair 5/8/12 Initial outreach letter from Sierrita. 

Mark Altaha, Tribal Historic Preservation 

Officer 

6/26/12 E-mail from the FERC introducing the Project and requesting comments. 

 6/27/12 Letter response to the FERC’s 6/26/12 e-mail that the Project would not have an effect on the White Mountain Apache 

Tribe’s historic properties and/or traditional cultural properties, and that no additional information is requested unless 

sites or items of Apache cultural significance are discovered during Project surveys.   

____________________ 

a The Ak-Chin Indian Community, Gila River Indian Community, Salt River Pima-Maricopa Indian Community, and Tohono O’odham Nation are members of the Four Southern 

Tribes.  Representatives from Sierrita attended the monthly Four Southern Tribes Cultural Resource Working Group meeting on March 16, 2012.  The FERC and 

representatives from Sierrita attended the monthly Four Southern Tribes Cultural Resource Working Group meeting on July 20, 2012. 
b These tribes were also sent the following FERC notices:  the NOI dated August 1, 2012; the Notice of Public Scoping Meetings for the Planned Sasabe Lateral Project dated 

September 24, 2012; the Supplemental NOI dated April 12, 2013; the Notice of Public Meeting for the Sierrita Pipeline Project dated May 30, 2013, and the draft EIS on 

October 25, 2013. 
c The FERC met with the Tohono O’odham Nation’s Legislative Committee on December 13, 2013 to discuss section 106 of the National Historic Preservation Act. 
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Visual impacts from pipeline construction would be limited to 4 to 5 months.  Following 

construction and as discussed in section 4.9.2, Sierrita would implement a number of restoration and 

mitigation measures and techniques where the pipeline is not generally parallel to Highway 286, which 

corresponds to the area in proximity to Baboquivari Peak.  These include storing cut brush and slash from 

clearing operations and pulling it back onto the right-of-way during restoration to visually break up the 

linear appearance of the right-of-way; in PCRRH, placing cut vegetation along the top of the bank; and 

salvaging large cacti and other desert species and replanting them at select locations and where they are 

available.  Further, Sierrita would restore disturbed areas using the measures identified in its Plan, 

Procedures, Reclamation Plan, and Post-Construction Vegetation Monitoring Document.  As discussed in 

section 4.4.8.2, this includes monitoring disturbed areas annually for at least 5 years following initial 

seeding and succulent transplanting; and continuing annual monitoring until the FERC and/or the 

BANWR determines that the restoration and revegetation goals have been achieved (i.e., that a plant 

cover has been established similar to that of the areas adjacent to the Project right-of-way that were not 

disturbed by Project construction).    

In an effort to address concerns that have been identified by the Tohono O’odham Nation 

regarding potential impacts on cultural and natural resources in the Project area, SWCA has begun 

preparation of a cultural landscape study in coordination with the Tohono O’odham Nation.  SWCA’s 

preparation of the landscape study has included interviews with Tohono O’odham Nation elders; and a 

tour of the Project area and vicinity with members of the Tohono O’odham Nation and Ak-Chin Indian 

Community, and representatives from the BANWR, Arizona SHPO, Kinder Morgan, and SWCA.  In 

addition, members of the Gila River Indian Community, Salt River Pima-Maricopa Indian Community, 

and Pascua Yaqui Tribe were invited to the field visit.   

Upon completion, Sierrita would file the study with the Commission.  The FERC will continue its 

consultations with interested tribes throughout the Project. 

4.11.3 Unanticipated Discovery Plan 

Sierrita prepared a draft Unanticipated Discovery Plan to provide guidelines in the event that 

cultural resources or human remains are discovered during the course of construction.  The Gila River 

Indian Community commented that the discovery plan was adequately prepared.  The Arizona SHPO 

requested a minor revision to the plan.  Sierrita provided a revised Unanticipated Discovery Plan that we 

find acceptable.12 

4.11.4 Compliance with the National Historic Preservation Act 

Compliance with section 106 of the NHPA has not been completed for the Project.  Sierrita still 

needs to complete cultural resources evaluation and treatment plans at NRHP-eligible sites that cannot be 

avoided or where data recovery is recommended.  To ensure that the FERC’s responsibilities under the 

NHPA and its implementing regulations are met, we recommend that: 

                                                      
12  The Unanticipated Discovery Plan has been filed with FERC and can be viewed on the FERC website at 

http://www.ferc.gov.  Using the “eLibrary” link, select “General Search” from the eLibrary menu and enter 

CP13-73 in the “Docket Number” field.  In the “Date Range” field, input 07/01/2013 to 07/31/2013.  To locate 

the document, on the “Results” page that appears, locate “Category/Accession 20130712-5022” on “Doc 

Date/Filed Date 07/11/2013.”  On the far right side, select “PDF.”  The plan was filed as Appendix G.  Direct 

access can be obtained by entering the Accession Number (20130712-5022) into the “Numbers” field of the 

“Advanced Search” option from the eLibrary menu.  It is also available for public inspection at the FERC’s 

Public Reference Room in Washington, DC (call (202) 502-8317 for instructions).. 

http://www.ferc.gov/
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 Sierrita should not begin construction of Project facilities or use of all contractor 

yards or temporary work areas and to-be-improved access roads until: 

a. Sierrita files: 

i. all evaluation reports and treatment plans; and 

ii. comments on all survey reports, evaluation reports, and treatment 

plans from the Arizona SHPO, as well as any comments from 

federally recognized Indian tribes, the BANWR, the ASLD, the 

Arizona State Museum, and Pima County Cultural Resources and 

Historic Preservation Division, as applicable; 

b. the ACHP is afforded an opportunity to comment if historic properties 

would be adversely affected; and 

c. the FERC staff reviews and the Director of OEP approves the cultural 

resources reports and plans, and notifies Sierrita in writing that treatment 

plans/mitigation measures (including archaeological data recovery) may be 

implemented and/or construction may proceed.  

All material filed with the Commission that contains location, character, and 

ownership information about cultural resources must have the cover and any 

relevant pages therein clearly labeled in bold lettering “CONTAINS PRIVILEGED 

INFORMATION – DO NOT RELEASE.” 

4.12 AIR QUALITY AND NOISE 

4.12.1 Air Quality 

Construction and operation emissions from a project may cause air quality impacts.  Construction 

emissions are generated for short periods of time and typically have localized impacts on air quality.  

Operation emissions are long-term emissions that may have greater potential for regional air quality 

impacts.  Because the Project would not include any air emission-generating aboveground facilities, most 

air emissions associated with the Project would result from the initial construction activities and end users 

of the natural gas (outside of the United States) that would be transmitted through the proposed pipeline.   

4.12.1.1 Existing Air  

The proposed Project is in Pima County, Arizona.  Representative climate data for the Project 

area is available from two Arizona meteorological stations: one in Tucson and one in Sasabe.  The climate 

classification for the area is desert with two major seasons: summer (hot) and winter (temperate).  Data 

from the two meteorological stations are summarized in table 4.12.1-1.   
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TABLE 4.12.1-1 
 

Representative Annual Meteorological Data for the Sierrita Pipeline Project Area 

Monitor Station Name and Location 
Maximum 

Temperature (°F) 
Minimum 

Temperature (°F) 
Precipitation 

(inches) 
Snowfall 
(inches) 

028820 Tucson, Arizona 82.7 54.8 11.44 1.0 

027619 Sasabe, Arizona 79.3 49.3 16.7 1.0 

____________________ 

Note: °F = Degrees Fahrenheit 

Source:  WRCC, 2012 

 

Air Quality Control Regions and Attainment Status 

The CAA requires the EPA to set National Ambient Air Quality Standards (NAAQS) for 

pollutants considered harmful to public health and the environment.  The CAA identifies two types of 

NAAQS: primary and secondary.  Primary standards set limits to protect public health and secondary 

standards set limits to protect public welfare, including visibility and damage to animals, crops, 

vegetation, and buildings.  The NAAQS have been set for SO2, nitrogen dioxide (NO2), particulate matter 

with an aerodynamic diameter less than 10 microns (PM10), particulate matter with an aerodynamic 

diameter less than 2.5 microns (PM2.5), CO, ozone (O3), and lead.   

State air quality standards must be at least as stringent as the NAAQS.  However, no Arizona 

ambient air quality standards are more stringent than the NAAQS.  The NAAQS are summarized in table 

4.12.1-2 below. 

TABLE 4.12.1-2 
 

National Ambient Air Quality Standards  

Pollutant Averaging Period 
Standard Primary 

(Secondary) Units 

Nitrogen dioxide Annual 
1-hour a 

0.053 
0.100 

ppm 
ppm 

Carbon monoxide 1-hour 
8-hour 

35 
9 

ppm 
ppm 

Sulfur dioxide 1-hour b 
3-hour 

0.075 
(0.5) 

ppm 
ppm 

Particulate matter less than 10 microns  24-hour 150 (150) µg/m3 

Particulate matter less than 2.5 microns (PM2.5) 24-hour c 
Annual d, f 

35 (35) 
12 (15) 

µg/m3 

µg/m3 

Ozone (O3) 8-hour e 0.075 (0.075) ppm 

Lead Rolling 3-month 0.15 (0.15) µg/m3 

___________________ 
a  The 3-year average of the 98th percentile of the daily maximum 1-hour average must not exceed this standard. 
b  The 3-year average of the annual 99th percentile of the 1-hour daily maximum must not exceed this standard. 
c  The 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area 

must not exceed this standard. 
d  The 3-year average of the annual arithmetic mean PM2.5 concentrations from single or multiple community-oriented 

monitors must not exceed this standard. 
e  The 3-year average of the 4th-highest daily maximum 8-hour average O3 concentration measured at each monitor within 

an area over each year must not exceed this standard. 
f On December 14, 2012, EPA promulgated a final rule revising the primary annual PM2.5 NAAQS to 12 µg/m3 and retaining 

the secondary NAAQS of 15 µg/m3. 

µg/m3 = microgram per cubic meter 

ppm = parts per million 

Source: EPA, 2012e 
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Air quality control regions (AQCRs) were established by the EPA and local agencies in 

accordance with section 107 of the CAA as a means to implement the CAA and comply with the NAAQS 

through state implementation plans.  The AQCRs are regions (both intra- and interstate) such as large 

metropolitan areas that share a common air shed.  Improvements of the air quality in one portion of the 

AQCR often require emission reductions throughout the AQCR.  Each AQCR, or portions thereof, is 

evaluated for compliance with the NAAQS and designated:  “attainment” (areas in compliance with the 

NAAQS); “nonattainment” (areas not in compliance with the NAAQS); or “unclassifiable” (areas with 

insufficient data to make a determination concerning compliance but treated as attainment).   

Pima County is currently designated attainment or unclassifiable for all pollutants with the 

exception of Ajo and Rillito, Arizona that are designated moderate nonattainment for PM10 (EPA, 2012f).  

The City of Tucson (located within Pima County) was previously nonattainment for CO but was 

redesignated attainment/maintenance in 2000.  The north portion of the Project would originate in the 

Tucson CO maintenance area. 

Air Quality Monitoring 

Ambient air pollutant concentrations are measured throughout the United States by way of an 

ambient air quality monitoring network of monitoring stations established by the EPA and state and local 

agencies.  Data from these stations are used to establish air quality trends and to determine initial and 

ongoing attainment/nonattainment designations for AQCRs.  The most representative data for the Project 

area were obtained from two nearby stations in Tucson (64 miles northeast of the Project area) and Green 

Valley (47 miles northeast of the Project area).  A summary of the available data from these sites is 

presented in table 4.12.1-3. 

TABLE 4.12.1-3 
  

Ambient Air Quality Monitoring Data for the Sierrita Pipeline Project 

Pollutant 
Averaging 

Period 
Monitored 

Concentration Units 
Monitoring Station Location  

(Site ID) City 

Nitrogen dioxide 1-hour a 0.04 ppm Childrens Park NCore (040191028) Tucson 

 Annual 0.02 ppm   

Carbon monoxide 1-hour 0.7 ppm Childrens Park NCore (040191028) Tucson 

 8-hour 0.6 ppm   

Sulfur dioxide 1-hour b 0.004 ppm Childrens Park NCore (040191028) Tucson 

Particulate matter less than 
10 microns 

24-hour 37 µg/m3 Green Valley (040191030) Green Valley 

Particulate matter less than 
2.5 microns (PM2.5) 

24-hour c 10.2 µg/m3 Green Valley (040191030) Green Valley 

 Annual d 4.2 µg/m3   

Ozone (O3) 8-hour e 0.065 ppm Green Valley (040191030) Green Valley 

____________________ 
a The 3-year average of the 98th percentile of the daily maximum 1-hour average 
b The 2-year average of the 99th percentile of the daily maximum 1-hour average 
c The 3-year average of the 98th percentile of the 24-hour concentrations 
d The 3-year average of the annual arithmetic mean PM2.5 concentrations 
e The 3-year average of the 98th percentile of the 8-hour average O3 concentration 
f No 2009 data were available for sulfur dioxide; therefore, the monitored concentration is based on a two year average 
g The 3-year average of the annual arithmetic mean of the 1-hour nitrogen dioxide concentration 

µg/m3 = microgram per cubic meter 

ppm = parts per million 

Source: EPA, 2012g 
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4.12.1.2 Regulatory Requirements 

Federal Regulations 

Air emissions are regulated federally by the CAA and rules written pursuant to the CAA.  Air 

emissions are also regulated in the State of Arizona by the ADEQ pursuant to the Arizona Administrative 

Code and in Pima County by Pima County Department of Environmental Quality (PCDEQ) pursuant to 

Arizona Revised Statutes 49-402 and 49-479.  Because the Project would not include the construction and 

operation of a regulated stationary air emission source (e.g., compressor station), none of the following 

federal air quality permitting regulations would be applicable: New Source Review/PSD; Protection of 

Federal Class I areas; NSPS; National Emission Standards for Hazardous Air Pollutants; mandatory 

greenhouse gas (GHG) reporting; or federal (Title V) operating permits.  Other potentially applicable 

regulations, however, would include the general conformity and various state and local regulations.  

General Conformity 

The regulations in 40 CFR 51 Subpart W define the requirements for determining conformity of 

federal actions with federal or state implementation plans.  A conformity determination is required for 

each criteria pollutant where the total of direct and indirect emissions in a nonattainment or maintenance 

area caused by a federal action would equal or exceed any of the rates specified in 40 CFR 93.153.   

Construction activities for the entire Project would generate approximately 53.8 tons of CO, 

which is below the general conformity applicability threshold of 100 tons per year.  The Project is, 

therefore, not subject to a general conformity analysis. 

Greenhouse Gas Reporting Rule 

On October 30, 2009, the EPA published the final Mandatory Reporting of Greenhouse Gases 

rule, establishing the Greenhouse Gas Reporting Program codified in 40 CFR 98.  Since 2011, the 

program has required large direct emitters of GHGs and certain suppliers (e.g., of fossil fuels, petroleum 

products, industrial gases, and CO2) to report GHG information annually.  Subpart W of 40 CFR 98 

applies to petroleum and natural gas systems, including: onshore and offshore petroleum and natural gas 

production; onshore natural gas processing; natural gas transmission compression; underground natural 

gas storage; and liquefied natural gas storage, import, and export facilities that emit greater than or equal 

to 25,000 metric tonnes of GHG, as CO2e, per year.  In addition, 40 CFR 98, Subpart C applies to 

stationary combustion sources that emit greater than or equal to 25,000 metric tonnes of GHG as CO2e 

per year.   

Sierrita would be required to comply with all applicable requirements of the rule for all actual 

GHG emissions from proposed sources equal to or greater than 25,000 metric tons per year. 

State and Local Regulations  

In addition to the federal regulations described above, the ADEQ implements air quality 

regulations for the State of Arizona, and the PCDEQ governs air emissions in Pima County.  Air quality 

regulations in Pima County are codified in the Pima County Code of Ordinances, Title 17 and Arizona 

Revised Statute 49-402 and 49-479.  

A PCDEQ Fugitive Dust Activity Permit is required when conducting land stripping and/or earth-

moving over 1 acre, trenching over 300 feet, or road construction over 50 feet as per Pima County Code 

of Ordinances, Chapter 17.12.470.  Pima County does not include best management practices in the 
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permit, but requires the contractor to use reasonable control measures to reduce opacity emissions.  

During the construction process, opacity emissions should not exceed 20 percent in eastern Pima County; 

this includes the Project area.  Pima County requires that until the area becomes permanently stabilized by 

paving, landscaping, or otherwise, dust emissions must be controlled by applying adequate amounts of 

water, chemical stabilizer, or other effective dust suppressant. 

Because the Project would involve stripping and/or earth-moving that would exceed 1 acre, a 

PCDEQ Fugitive Dust Activity Permit is required for construction of the Project.  Sierrita committed to 

complying with the PCDEQ Fugitive Dust Activity Permit conditions as well as the Project-specific 

Fugitive Dust Control Plan.  Sierrita would file final versions of the Fugitive Dust Control Plan, as well 

as all other Project-related plans, prior to construction.   

4.12.1.3 Construction Impacts and Mitigation 

Construction of the Project would generate air emissions during activities such as land clearing, 

grading, trenching, backfilling, and operation of construction equipment.  Construction emissions would 

be expected to cause a temporary impact on local ambient air quality as a result of fugitive dust and 

combustion emissions generated by construction equipment.  GHGs, criteria pollutant emissions, 

primarily NO2, CO, volatile organic compounds, PM10, PM2.5, SO2, and hazardous air pollutants would be 

produced by earth moving and gasoline and diesel-powered construction equipment engines.  Criteria 

pollutant emissions from construction of the Project are summarized in table 4.12.1-4.   

TABLE 4.12.1-4 
 

Estimated Project Construction Emissions for the Sierrita Pipeline Project 

Facility/Equipment 
NOx  

(tons) 
CO  

(tons) 
SO2  

(tons) 
VOC  
(tons) 

PM10  
(tons) 

PM2.5  
(tons) 

CO2e  
(metric tons) 

Paved Roads - - - - 78.68 19.31 - 

Unpaved Roads - - - - 116.62 11.64 - 

Construction Activities - - - - 107.49 22.36 - 

On-Road Vehicle Exhaust 9.89 28.11 0.06 2.21 0.40 0.27 4,675.13 

Construction Equipment Exhaust 61.68 25.68 0.11 6.09 5.31 5.31 12,802.89 

TOTAL 71.56 53.79 0.17 8.29 308.49 58.89 17,478.02 

____________________ 

NOx = nitrogen oxides PM10 = particulate matter with an aerodynamic diameter less than 10 microns 

CO = carbon monoxide PM2.5 = particulate matter with an aerodynamic diameter less than 2.5 microns 

SO2 = sulfur dioxide CO2e = carbon dioxide equivalent 

VOC = volatile organic compounds 

 

As discussed above, the fugitive dust emissions from soil disturbance would be adequately 

minimized using the mitigation measures identified in Sierrita’s Fugitive Dust Control Plan.  These 

measures would include: 

 using existing public and private roads and the pipeline right-of-way for access during 

construction wherever possible, and using only Project-approved roads for access; 

 reducing vehicle speeds on unpaved roads;  

 establishing clean up track-out and/or carry-out areas at paved road access points; 

 ensuring that all haul truck cargo compartments are constructed and maintained so as to 

minimize spills and loss of materials, covering haul truck loads or maintain at least 6 
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inches of freeboard space in each cargo compartment, and covering haul truckloads of 

sand, gravel, solid trash, or other loose material; 

 applying water to affected unpaved roads, unpaved haul/access roads, and staging areas 

(when in use); 

 when appropriate, applying a water/magnesium chloride mixture as needed as a dust 

suppressant; 

 applying water to active construction areas as needed;  

 controlling water spray so that over-spraying and pooling would be avoided to the extent 

possible; and 

 for temporary surfaces during periods of inactivity, restricting vehicular access by means 

of either fencing or signage, and applying water to comply with the stabilized surface 

requirements. 

Dust generated by vehicles and equipment traveling to and from the right-of-way along unpaved 

roadways would appropriately minimized by covering open-bodied trucks while transporting materials 

likely to produce airborne dust and complying with posted speed limits. 

Construction tailpipe emissions would also be temporary and intermittent, and vary in location 

due to the mobile nature of the equipment generating the emissions.   

These emissions would be intermittent and temporary, would occur over the span of several 

months, and would not result in a significant impact on air quality from construction of the Project.   

GHGs occur in the atmosphere both naturally and as a result of human activities, such as the 

burning of fossil fuels.  These gases are the integral components of the atmosphere’s greenhouse effect 

that warms the earth’s surface and moderates day/night temperature variation.  The most abundant GHGs 

are water vapor, CO2, methane (CH4), nitrous oxide (N2O), and O3.  The primary GHGs emitted from the 

construction and operation of natural gas transmission pipelines are CO2, CH4, and N2O.  Emissions of 

GHGs are typically expressed in terms of CO2e, where the potential of each gas to increase heating in the 

atmosphere is expressed as a multiple of the heating potential of CO2, or its global warming potential.  

The only notable direct GHG emissions from the Project are those from construction, which would be 

emitted from fossil fuel-fired construction equipment.  Construction GHGs are not subject to reporting 

under the EPA’s Mandatory Reporting Rule or permitting under the stationary source construction and 

operating permit programs.  The potential for this Project to contribute to climate change impacts is 

discussed in section 4.14.14.   

4.12.1.4 Operation Impacts 

The Project would not include construction of permanent aboveground stationary air emission 

sources other than equipment associated with meter stations, MLVs, pig launchers, and pig receivers.  

Operation of the aboveground MLVs, pig launchers, and pig receivers would not result in substantial air 

emissions under normal operating conditions.  Typically, only minor emissions of natural gas, called 

“fugitive emissions,” could occur from small connections at meter station and MLV sites.  Because such 

emissions are very small, they do not require an air permit or other source-specific requirements. 
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During operation, CH4 may be released by blowdown events under routine operations or upset 

conditions and from pipeline and system component leaks.  However, the operational GHG emissions due 

to the Project are expected to be minimal.   

We received comments on the draft EIS requesting a comprehensive life-cycle assessment of 

GHG emissions from construction and operation of the Project.  Sierrita is not proposing to construct any 

compression as part of the Project and, therefore, there would not be permanent sources of GHG 

emissions associated with the Project.  Also, FERC cannot estimate exactly where the natural gas 

volumes would come from due to the interconnected nature of interstate natural gas transmission, and 

how much, if any, would be new production “attributable” to the Project.  Sources which could produce 

gas that might ultimately flow to this Project might be developed in any part of the United 

States.  Therefore, it is impossible and speculative to calculate any GHG emissions or impacts associated 

with production of the natural gas which would eventually flow through the Project.  As stated in section 

1.2.1, the facilities associated with the production of natural gas are not under FERC jurisdiction.   

However, we note that it is common for natural gas pipelines to experience minor fugitive natural 

gas emissions (i.e., lost and unaccounted for gas) that are related to daily operations.  These occurrences 

are commonly the result of measurement differences between receipt and delivery points for pipeline 

operations and any incidental releases of natural gas resulting from normal pipeline operations.  Sierrita 

would recover the costs of such lost and unaccounted for gas via a Lost and Unaccounted for Gas charge.  

Sierrita has no operational history; however, Sierrita estimated that, based on the pipeline design and 

characteristics, about 0.30 percent of the total gas flows would be lost and unaccounted for.13  Based on 

this percentage, Sierrita estimated that a maximum daily “release” of fugitive natural gas emission would 

be equal to approximately 600 Dth/d based on a maximum throughput of 200,000 Dth/d.  This equates to 

about 600,000 standard cubic feet of natural gas per day or about 115,000 tons per year CO2e
14.     

Sierrita would not construct any new roads for operation of the Project but would, however, 

occasionally use existing roads to access its permanent right-of-way following construction.  Use of 

existing roads for right-of-way inspections and maintenance would generate occasional, short-term 

increases in dust, resulting in a minor effect on air quality.  Residents near the road may experience short 

periods of elevated dust levels.  However, because these roads are existing, their periodic use and dust 

generation would not be dissimilar to that already experienced on other unpaved roads by other users in 

the area. 

Based on the short-term and intermittent nature, significant air quality impacts would not result 

from operation of the Project. 

4.12.1.5 Dust-Related Health Impacts and Mitigation 

Dust from construction is common with pipeline projects and typically is not associated with 

health risks.  Importantly, health risk from dust is dependent on the type of dust (physical, chemical, 

mineralogical characteristics), the exposure (dose), which depends on the concentration and particle size, 

and the exposure time (duration/rate).  The dose is affected by the uptake, for example, of the individual’s 

breathing rate and if breathing occurs via nose or mouth (nasal hairs are efficient at filtering particles) 

(World Health Organization, 1999).  We received comments on the draft EIS noting public perceptions of 

                                                      
13  This represents a worst-case estimation that is dependent on the equipment installed and, therefore, the actual 

percent lost would be lower.   
14  Calculations assume the heat content of natural gas is 1,000 British thermal units per standard cubic foot and that 

the natural gas is 100 percent methane.   



 

Air Quality and Noise 4-226  

danger as a result of the Project potentially increasing public exposure to Valley Fever.  Because the 

Project area is in a dry, low rainfall climate, the fungi Coccidioides immitis and Coccidioides posadasii 

may be present in the soil.  Disturbing these soils can result in airborne fungal spores.  Inhaling these 

spores can cause an infection known as Valley Fever (Coccidioidomycosis).   

According to the Centers for Disease Control and Prevention (CDC), Valley Fever is endemic 

(native and common) in many areas of the southwestern United States, Mexico, and Central and South 

America.  At least 30 to 60 percent of people who live in an endemic region are exposed to the fungus at 

some point during their lives.  Certain groups of people are at higher risk of developing severe disease 

such as African Americans, Asians, women in their third trimester of pregnancy, and people with weak 

immune systems, including those with an organ transplant or who have human immunodeficiency virus/ 

acquired immunodeficiency syndrome (CDC, 2013a).  Valley Fever is most common among older adults, 

particularly those 60 and older.  In most people the infection goes away on its own, but for people who 

develop severe infections or chronic pneumonia, medical treatment is necessary.   

It is difficult to avoid exposure to Coccidioides, but people who are at higher risk should try to 

avoid breathing in large amounts of dust if they are in endemic areas.  Most people who are exposed to 

the fungus do not get sick, but some people develop flu-like symptoms that may last for weeks to months 

(CDC, 2013a).  Researchers estimate that each year the fungus infects more than 150,000 people, many of 

whom are sick without knowing the cause or have cases so mild they are not detected (CDC, 2013b). 

As noted above, the construction dust from soil disturbance would be intermittent and short term.  

Approximately 53 percent of suspended particulate from ground disturbance activities is greater than 10 

microns in diameter and 93 percent of the dust is greater than 2.5 microns in diameter.  This is important 

because only about 1 percent of particulates measuring 10 microns reach the alveolar region of a person’s 

lungs, and the greatest amount of particulate deposition occurs between 0.5 and 2 microns (World Health 

Organization, 1999).  The impacts of the dust are expected to be localized due to the relatively large 

diameter particles and the low elevation (near ground) fugitive release that lacks vertical dispersion.  As a 

result, the dust is expected to remain near ground level and the largest particles would settle out over 

distance.  In addition, the concentration of the suspended dust particles would decrease with distance as 

the dust disperses.  The potential risk of Valley Fever exposure due to Project construction activities 

would be reduced using the previously discussed dust control measures including watering of unpaved 

areas to control dust, if necessary, and adequately minimizing soil disturbance to areas required to safely 

construct the Project. 

4.12.2 Noise 

Natural gas pipeline projects generate noise during construction and possibly during operation.  

The Project would not involve the installation of aboveground facilities that would generate noise on a 

regular basis.  As such, the potential noise impacts evaluated within are those related to construction of 

the Project.  

Construction noise is generally attributable to the exhausts, alarms, and activities of heavy duty 

equipment.  Construction noise would affect the immediate area surrounding the active construction site.   

At any location, both the magnitude and frequency of environmental noise may vary considerably 

over the course of the day and throughout the week.  Variation is caused in part by changing weather 

conditions, the effects of seasonal vegetative cover, and human activities.  Two measures used by federal 

agencies for the time-varying quality of environmental noise known to affect people are the 24-hour 

equivalent sound level (Leq(24)) and the day-night equivalent sound level (Ldn).  The Leq(24) is the level of 

steady sound with the same total (equivalent) energy as the time-varying sound of concern, averaged over 
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a 24-hour period.  The Ldn is the Leq(24) with 10 dBA added to nighttime sound levels between the hours of 

10:00 PM and 7:00 AM to account for people’s greater sensitivity to sound during nighttime hours.   

In addition to noise regulations that often limit the total noise level or noise level attributable to 

the Project, it is also important to note the change in noise level.  Not all changes in noise level are 

perceptible to the human ear.  The perceptible noise increase threshold for humans is about 3 dBA 

(FHWA, 1999). 

4.12.2.1 Noise Regulatory Requirements 

In 1974, the EPA published Information on Levels of Environmental Noise Requisite to Protect 

Public Health and Welfare with an Adequate Margin of Safety.  This publication evaluated the effects of 

environmental noise with respect to health and safety.  The EPA has determined that noise levels should 

not exceed 55 dBA Ldn, which is the level that protects the public from indoor and outdoor activity 

interference (EPA, 1974).  This noise level has been useful for federal and state agencies to establish 

noise limitations for various noise sources.  A 55 dBA Ldn noise level equates to 48.6 dBA Leq(24) (i.e., a 

facility that does not exceed a continuous noise impact of 48.6 dBA Leq(24) would not exceed 55 dBA Ldn).  

The FERC has adopted this criterion and it was used to evaluate the potential noise impact from 

construction of the Project.  

In addition to the federal noise guidelines, Pima County has a noise rule, Pima County Code of 

Ordinances Chapter 9.30.070, requiring that noise emitted from construction activities occur within the 

following specified timeframes (Pima County, 1985), unless otherwise authorized by a Construction 

Noise Permit issued by the Pima County Development Services, Building Safety & Sustainability 

Division. 

 Concrete Work 

o April 15 to October 15: 5:00 AM – 7:00 PM 

o October 16 to April 14: 6:00 AM – 7:00 PM 

o Weekends and Holidays: 6:00 AM – 7:00 PM 

 Other Types of Construction in Residential Zones 

o April 15 to October 15: 6:00 AM – 7:00 PM 

o October 16 to April 14: 7:00 AM – 7:00 PM 

o Weekends and Holidays: 7:00 AM – 7:00 PM 

 Other Types of Construction in Commercial and Industrial Zones 

o Year-round: 5:00 AM – 7:00 PM 

o Weekends and Holidays: 7:00 AM – 7:00 PM 

The Pima County construction noise rule, however, does not establish numeric limits for noise 

generated by construction activities. 

The City of Tucson Code of Ordinances establishes quantitative limits for noise beyond the 

property line of the noise emitting source.  The limits are based on the classification of the receiving 

property and are listed below. 
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 Residential 

o 70 dBA between 7:00 AM and 10:00 PM 

o 62 dBA between 10:00 PM and 7:00 AM  

 Commercial 

o 72 dBA between 7:00 AM and 10:00 PM 

o 65 dBA between 10:00 PM and 7:00 AM  

 Industrial 

o 85 dBA between 7:00 AM and 10:00 PM 

o 70 dBA between 10:00 PM and 7:00 AM 

Chapter 16-31(c)(6) of the City of Tucson Code of Ordinances, however, exempts construction 

activities from these limits when conducted between sunrise and 8:00 PM, Monday through Saturday, 

except for legal holidays. 

There are no additional noise regulations applicable to the Project.  

4.12.2.2 Existing Noise Environment 

In order to estimate noise increases due to the Project, the existing noise environment must be 

estimated.  The noise impacts from the Project would be limited to the construction activities, which are 

temporary, intermittent and vary in location with time.  As such, the existing noise environment is often 

estimated using typical noise levels for similar land use.  The American National Standards Institute has 

established estimated ambient noise levels in standard 12.9-1993/Part 3 for measurement of 

environmental sound.  The following is a short summary of these noise levels. 

 Noisy Commercial and Industrial Areas = 70 dBA 

 Moderate Commercial and Industrial Areas and Noisy Residential Areas = 65 dBA 

 Quiet Commercial, Industrial Areas, and Normal Urban and Noisy Residential Areas = 

60 dBA 

 Quiet Urban and Normal Residential Areas = 55 dBA 

 Quiet Suburban Residential Areas = 50 dBA 

 Very Quiet, Sparse Suburban or Rural Areas = 45 dBA 

The noise impacts from the Project were determined at receptors known as noise sensitive areas 

(NSAs) (e.g., schools, hospitals, and residences).  NSAs were identified along the pipeline route.  The 

existing noise level between MP 0.0 and 11.0 is between 50 and 65 dBA based on the nature of the land 

use in this area.  The existing noise level between MPs 11.0 and 59.1 is between 45 and 50 dBA based on 

the rural residential nature of the area.  
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4.12.2.3 Construction Impacts and Mitigation 

Construction would increase sound levels in the vicinity of Project activities and the levels would 

vary during the construction period.  Worst-case pipeline construction noise (not including HDD work) is 

shown in table 4.12.2-1. 

TABLE 4.12.2-1 
 

Construction Noise from Typical Pipeline Construction Equipment Activities 

Equipment 
Reference 

dBA at 50 feet 
Usage 

(percent) 

Estimated Noise Level, dBA at the  
Specified Distance from the Source (feet) 

50 100 250 500 1,000 2,500 

3-Ton Truck 84 40 80 74 66 60 54 46 

Dump Truck 84 40 80 74 66 60 54 46 

Concrete Truck 85 40 81 75 67 61 55 47 

Fuel Truck 84 40 80 74 66 60 54 46 

Backhoe 80 40 76 70 62 56 50 42 

Trenching Machine 85 40 81 75 67 61 55 47 

Crane 85 16 77 71 63 57 51 43 

Front End Loader 80 40 76 70 62 56 50 42 

Bulldozer 85 40 81 75 67 61 55 47 

Sideboom 85 16 77 71 63 57 51 43 

Boring Machine 85 20 78 72 64 58 52 44 

Padding Machine 85 40 81 75 67 61 55 47 

Farm Tractor 84 40 80 74 66 60 54 46 

Mulching Machine 86 40 82 76 68 62 56 48 

Air Compressor 80 40 76 70 62 56 50 42 

Generator/ Light Plant 82 50 79 73 65 59 53 45 

Water Pump 77 50 74 68 60 54 48 40 

Water Truck 84 40 80 74 66 60 54 46 

Welding Machine 73 40 69 63 55 49 43 35 

Welding Truck 55 40 51 45 37 31 25 17 

X-Ray Truck 55 40 51 45 37 31 25 17 

Total Worst Case Result a - - 92 86 78 72 66 58 

____________________ 
a  Derived by adding the individual equipment noise levels. 

dBA = decibels of the A-weighted scale 

 

The closest NSA to the construction right-of-way is a residential structure approximately 58 feet 

west of approximate MP 4.6.  Most NSAs would be 100 feet or more from the construction work area 

with an estimated noise level attributable to construction activities of about 86 dBA or less.  As such, 

noise impacts would occur at the nearest NSAs to the construction right-of-way.  Because pipeline 

construction proceeds as an assembly-line, construction activities in any one area along most of the 

pipeline route could last several weeks on an intermittent basis.   

To adequately minimize the noise impacts from construction Sierrita would restrict construction 

activities to daylight hours (with the exception of HDD work), in compliance with Pima County and City 

of Tucson noise ordinances, and maintain vehicles and equipment in accordance with manufacturers’ 

recommendations. 

The HDD method would be used to cross the CAP Canal at MP 1.0.  The closest NSAs to the 

entry and exit staging areas for the CAP Canal HDD are a distance of approximately 1,121 feet (northern 



 

Air Quality and Noise 4-230  

staging area) and 1,207 feet (southern staging area).  Based on the quiet suburban residential classification 

of the area, the existing noise levels at the NSAs near the CAP Canal HDD are estimated to be 50 dBA.  

Noise impacts from HDD activities were calculated using standard noise attenuation calculations.  The 

results of the calculations are summarized in table 4.12.2-2.   

TABLE 4.12.2-2 
 

HDD Noise Impacts Associated with the Sierrita Pipeline Project 

Nearest NSA 
Existing Ldn

a 

(dBA) 

Distance from 
Staging Area  

(feet) 

Calculated Noise Level 
at nearest NSA b 

(dBA) Ldn 

Combined Future 
Level (Existing Plus 

Drill) (dBA) Ldn 

Estimated 
Noise 

Increase (dB) 

Northern Staging Area 50 1,121 63.4 63.6 13.6 

Southern Staging Area 50 1,207 62.7 62.9 12.9 

____________________ 
a Existing Ldn is based on American National Standards Institute 12.9-1993/Part 3 for quiet suburban residential land use 

classification. 
b Noise level calculated based on noise attenuation in air (i.e., dBA (at NSA) = dBA (50ft) – 20log10(NSA distance / 50ft)). 

Ldn = day-night equivalent sound level 

dBA = decibels of the A-weighted scale 

NSA = noise sensitive area 

 

Based on these basic noise attenuation calculations, the noise level attributable to HDD activities 

at the nearest NSA would be greater than 55 dBA Ldn, and the noise increase would be greater than 10 dB 

or a doubling of noise.  HDD work, once initiated, would run continuously until the pipe installation is 

complete.  

To adequately minimize impacts on NSAs as a result of HDD activities, Sierrita would install 

noise curtains (or similar temporary noise barriers) between the HDD workspace and the NSAs, monitor 

the noise levels during HDD activities, and offer alternative accommodations to those residents of NSAs 

that exceed the noise threshold.  To ensure that the noise from the HDD activities at the CAP Canal 

crossing site do not exceed 55 dBA Ldn or 10 dB over the existing ambient noise levels at the nearest 

NSAs, we recommend that: 

 within 2 days of the start of the HDD activities at the CAP Canal, Sierrita should file 

a noise survey demonstrating that the noise at the NSAs nearest to the North and 

South staging areas that is attributable to the HDD is either below 55 dBA Ldn or is 

not more than 10 dB over the existing ambient noise levels as determined by 

preconstruction surveys. 

4.12.2.4 Operation Impacts 

No new noise-generating aboveground facilities are proposed for the Project.  Therefore, noise 

impacts would not occur as a result of operation of the Project. 

4.13 RELIABILITY AND SAFETY 

The transportation of natural gas by pipeline involves some incremental risk to the public due to 

the potential for an accidental release of natural gas.  The greatest hazard is a fire or explosion following a 

major pipeline rupture. 
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CH4, the primary component of natural gas, is colorless, odorless, and tasteless.  It is not toxic, 

but is classified as a simple asphyxiate, possessing a slight inhalation hazard.  If breathed in high 

concentration, oxygen deficiency can result in serious injury or death.   

CH4 has an auto-ignition temperature of 1,000 °F and is flammable at concentrations between 5.0 

percent and 15.0 percent in air.  An unconfined mixture of CH4 and air is not explosive; however, it may 

ignite if there is an ignition source.  A flammable concentration within an enclosed space in the presence 

of an ignition source can explode.  It is buoyant at atmospheric temperatures and disperses rapidly in air. 

We received comments on the draft EIS noting public perceptions of danger as a result of safety 

risks (e.g., explosions) associated with construction and operation of the Project.  Sections 4.13.1, 4.13.2, 

and 4.13.3 below address pipeline design standards, pipeline accident data, and impacts on public safety.    

4.13.1 Safety Standards 

The DOT is mandated to provide pipeline safety under 49 U.S.C. 601.  The DOT’s PHMSA 

administers the national regulatory program to ensure the safe transportation of natural gas and other 

hazardous materials by pipeline.  PHMSA develops safety regulations and other approaches to risk 

management that ensure safety in the design, construction, testing, operation, maintenance, and 

emergency response of pipeline facilities.  Many of the regulations are written as performance standards 

which set the level of safety to be attained and allow the pipeline operator to use various technologies to 

achieve safety.   

The PHMSA ensures that people and the environment are protected from the risk of pipeline 

incidents.  This work is shared with state agency partners and others at the federal, state, and local level.  

DOT provides for a state agency to assume all aspects of the safety program for intrastate facilities by 

adopting and enforcing, at a minimum, the federal standards.  A state may also act as DOT’s agent to 

inspect interstate facilities within its boundaries; however, DOT is responsible for enforcement actions.  

For the Project, PHMSA federal inspectors perform inspections on interstate natural gas pipeline facilities 

in Arizona. 

The DOT pipeline standards are published in 49 CFR 190-199.  Part 192 specifically addresses 

the minimum federal safety standards for transportation of natural gas by pipeline. 

Under a Memorandum of Understanding on Natural Gas Transportation Facilities 

(Memorandum) dated January 15, 1993, between DOT and FERC, DOT has the exclusive authority to 

promulgate federal safety standards used in the transportation of natural gas.  Section 157.14(a)(9)(vi) of 

FERC’s regulations require that an applicant certify that it would design, install, inspect, test, construct, 

operate, replace, and maintain the facility for which a Certificate is requested in accordance with federal 

safety standards and plans for maintenance and inspection, or certify that it has been granted a waiver of 

the requirements of the safety standards by the DOT in accordance with section 3(e) of the Natural Gas 

Pipeline Safety Act.  FERC accepts this certification and does not impose additional safety standards 

other than DOT standards.  If the Commission becomes aware of an existing or potential safety problem, 

there is a provision in the Memorandum to promptly alert DOT.  The Memorandum also provides for 

referring complaints and inquiries made by state and local governments and the general public involving 

safety matters related to pipelines under the Commission's jurisdiction. 

The FERC also participates as a member of DOT's Technical Pipeline Safety Standards 

Committee which determines if proposed safety regulations are reasonable, feasible, and practicable. 
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The pipeline and aboveground facilities associated with the Project must be designed, 

constructed, operated, and maintained in accordance with DOT Minimum Federal Safety Standards in 49 

CFR 192.  The regulations are intended to ensure adequate protection for the public and to prevent natural 

gas facility accidents and failures.  DOT specifies material selection and qualification; minimum design 

requirements; and protection from internal, external, and atmospheric corrosion. 

The DOT also defines area classifications, based on population density in the vicinity of pipeline 

facilities, and specifies more rigorous safety requirements for populated areas.  The class location unit is 

an area that extends 220 yards on either side of the centerline of any continuous 1-mile length of pipeline.  

The four area classifications are defined below: 

Class 1 – Location with 10 or fewer buildings intended for human occupancy. 

Class 2 – Location with more than 10 but less than 46 buildings intended for human occupancy. 

Class 3 – Location with 46 or more buildings intended for human occupancy or where the 

pipeline lies within 100 yards of any building, or small well-defined outside area 

occupied by 20 or more people on at least 5 days a week for 10 weeks in any 12-month 

period. 

Class 4 – Location where buildings with four or more stories aboveground are prevalent. 

Class locations representing more populated areas require higher safety factors in pipeline design, 

testing, and operation.  For example, pipelines constructed on land in Class 1 locations must be installed 

with a minimum depth of cover of 30 inches in normal soil and 18 inches in consolidated rock.  Class 2, 

3, and 4 locations, as well as drainage ditches of public roads and railroad crossings, require a minimum 

cover of 36 inches in normal soil and 24 inches in consolidated rock.   

Class locations also specify the maximum distance to a sectionalizing block valve (i.e., 10.0 miles 

in Class 1, 7.5 miles in Class 2, 4.0 miles in Class 3, and 2.5 miles in Class 4 locations).  Pipe wall 

thickness and pipeline design pressures; hydrostatic test pressures; MAOP; inspection and testing of 

welds; and frequency of pipeline patrols and leak surveys must also conform to higher standards in more 

populated areas.  Class locations for the Project have been determined based on the relationship of the 

pipeline centerline to other nearby structures and manmade features.  The majority of the pipeline route 

(57.5 miles) would be located in a Class 1 area: between MPs 1.0 and 4.0 and MPs 6.0 and 59.0.  The 

remaining 3 miles of the pipeline route between MPs 0.0 and 1.0 and MPs 4.0 and 6.0 would be within a 

Class 2 area.   

If a subsequent increase in population density adjacent to the right-of-way results in a change in 

class location for the pipeline, Sierrita would reduce the MAOP or replace the segment with pipe of 

sufficient grade and wall thickness, if required to comply with DOT requirements for the new class 

location.  

As discussed in section 4.1.3.4, we received a scoping comment regarding the potential 

vulnerability of the pipeline between MPs 0.0 and 11.0 due in part to concerns over land subsidence, and 

a recommendation that the pipe wall thickness be increased along this portion of the pipeline to provide 

greater protection from failure.  Modeling studies have concluded that the documented rate of subsidence 

should not limit pipeline operation, and measures employed by the State of Arizona are working to reduce 

the rate of subsidence.  Further, the Project facilities must be designed, constructed, operated, and 

maintained in accordance with DOT Minimum Federal Safety Standards in 49 CFR 192, which are 
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intended to ensure adequate protection for the public and to prevent natural gas facility accidents and 

failures.   

The DOT Pipeline Safety Regulations require operators to develop and follow a written Integrity 

Management Program that contain all the elements described in 49 CFR 192.911 and address the risks on 

each transmission pipeline segment.  Specifically, the rule establishes an integrity management program 

that applies to all high-consequence areas (HCA). 

The DOT has published rules that define HCAs where a gas pipeline accident could do 

considerable harm to people and their property and requires an integrity management program to 

minimize the potential for an accident.  This definition satisfies, in part, the Congressional mandate for 

DOT to prescribe standards that establish criteria for identifying each gas pipeline facility in a high-

density population area. 

The HCAs may be defined in one of two ways.  In the first method, an HCA includes:  

 current Class 3 and 4 locations;  

 any area in Class 1 or 2 where the potential impact radius15 is greater than 660 feet and 

there are 20 or more buildings intended for human occupancy within the potential impact 

circle;16 or  

 any area in Class 1 or 2 where the potential impact circle includes an identified site. 

An “identified site” is an outside area or open structure that is occupied by 20 or more persons on 

at least 50 days in any 12-month period; a building that is occupied by 20 or more persons on at least 5 

days a week for any 10 weeks in any 12-month period; or a facility that is occupied by persons who are 

confined, are of impaired mobility, or would be difficult to evacuate. 

In the second method, an HCA includes any area within a potential impact circle that contains: 

 20 or more buildings intended for human occupancy; or 

 an identified site. 

Once a pipeline operator has determined the HCAs along its pipeline, it must apply the elements 

of its integrity management program to those sections of the pipeline within HCAs.  DOT regulations 

specify the requirements for the integrity management plan in Subpart O of Part 192, Gas Transmission 

Pipeline Integrity Management.   

Three HCAs for the Project have been determined based on the relationship of the pipeline 

centerline to other nearby structures and identified sites.  Two HCAs have been identified between MPs 

0.0 and 0.1, and MPs 4.5 and 6.0 due to the presence of 20 or more houses with the potential impact circle 

(950 feet).  The third HCA has been identified at MP 14.5 due to the presence of a baseball field. 

The pipeline and aboveground facilities would be designed, constructed, operated, and 

maintained in accordance with the DOT’s Minimum Federal Safety Standards in 49 CFR 192.  The 

                                                      
15  The potential impact radius is calculated as the product of 0.69 and the square root of the MAOP of the pipeline 

in pounds per square inch (gauge) multiplied by the square of the pipeline diameter in inches. 
16  The potential impact circle is a circle of radius equal to the potential impact radius. 
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general construction methods that Sierrita would implement to ensure the safety of the Project are 

described in section 2.6, including welding, inspection, and integrity testing procedures.   

The DOT prescribes the minimum standards for operating and maintaining pipeline facilities, 

including the requirement to establish a written plan governing these activities.  Each pipeline operator is 

required to establish an emergency plan that includes procedures to minimize the hazards in a natural gas 

pipeline emergency.  Key elements of the plan include procedures for: 

 receiving, identifying, and classifying emergency events, gas leakage, fires, explosions, 

and natural disasters; 

 establishing and maintaining communications with local fire, law enforcement, and 

public officials, and coordinating emergency response; 

 emergency system shutdown and safe restoration of service; 

 making personnel, equipment, tools, and materials available at the scene of an 

emergency; and 

 protecting people first and then property, and making them safe from actual or potential 

hazards. 

We received a scoping comment regarding the potential for fires to affect the proposed pipeline.  

DOT requirements do not include standards for the use of fire-resistant materials during the installation of 

underground natural gas pipelines.  However, as discussed above, Sierrita would develop an emergency 

plan that would include establishing and maintaining adequate means of communication with appropriate 

fire, law enforcement, and other public officials, and developing prompt and effective response to a notice 

of each type of emergency, including that of a fire located near or directly involving a pipeline facility.  

Sierrita would develop its emergency response plan in coordination with local emergency response 

officials, thereby ensuring that its proposed response to a pipeline emergency would be acceptable.  

Further, Sierrita stated that controlled, prescribed burns of the Project area would be allowed to continue 

following construction. 

The DOT also requires pipeline operators to place pipeline markers at frequent intervals along the 

pipeline rights-of-way, such as where a pipeline intersects a street, highway, railway or waterway, and at 

other prominent points along the route.  Pipeline right-of-way markers can help prevent encroachment 

and excavation-related damage to pipelines.  Because the pipeline right-of-way is much wider than the 

pipeline itself, and a pipeline can be located anywhere within the right-of-way, state laws require 

excavators to call their state One-Call center well in advance of digging to locate underground utilities 

and ensure it is safe for the contractor to dig in that location. 

In accordance with DOT regulations, the proposed facilities would be regularly inspected for 

leakage as part of scheduled operations and maintenance, including:  

 physically walking and inspecting the pipeline corridor periodically;  

 conducting fly-over inspections of the right-of-way as required; 

 inspecting and maintaining MLVs and meter stations; and 

 conducting leak surveys at least once every calendar year or as required by regulations. 
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During inspections, Sierrita employees would look for signs of unusual activity on the right-of-

way and would immediately respond to assess the nature of the activity and remedy with prescribed 

corrective action.   

Cathodic protection17 would be installed along the entire length of the new pipeline to prevent 

corrosion.  Sierrita personnel would check the voltage and amperage at regular intervals as well as the 

pipe-to-soil potentials and rectifiers.  In addition, annual surveys are completed, as described above. 

Pipeline markers identifying the owner of the pipe and a 24-hour telephone number would be 

placed for “line of sight” visibility along the entire pipeline length, except in active agricultural crop 

locations and in waterbodies in accordance with DOT requirements.   

Sierrita would install a SCADA system that allows it to monitor pipeline flows and pressures at 

various points along the system.  The SCADA system would permit remote closing of MLVs in the event 

of an incident along the Sierrita system and would utilize a combination of radio and/or satellite 

communications to transmit data from the pipeline to Sierrita’s current gas control center in Colorado 

Springs, Colorado.  The SCADA system would be monitored by gas control technicians who are on duty 

24 hours a day, 365 days a year.  If unexpected pressure changes are noted that indicate the possibility of 

a leak, the gas controller on duty can either shut in the pipeline MLVs upstream and downstream of the 

apparent leak and/or dispatch field technicians to investigate the pressure change.   

Safety standards specified in Part 192 require that each operator establish and maintain liaison 

with appropriate fire, law enforcement, and public officials to learn the resources and responsibilities of 

each organization that may respond to a natural gas pipeline emergency, and to coordinate mutual 

assistance in responding to emergencies.  The operator must also establish a continuing education 

program to enable customers, the public, government officials, and those engaged in excavation activities 

to recognize a gas pipeline emergency and report it to appropriate public officials. 

The DOT regulations require that Sierrita establish and maintain liaison with appropriate fire, law 

enforcement, and public officials to learn the resources and responsibilities of each organization that may 

respond to a natural gas pipeline emergency, and to coordinate mutual assistance.  Sierrita would utilize 

the emergency procedures contained in its Emergency Operating Procedures Manual, which requires 

communication with emergency responders on an annual basis.  Local contact phone numbers, external 

contact information, equipment or resources available for mobilization, and any specific procedures to be 

followed for Sierrita would be incorporated into its Emergency Operating Procedures Manual prior to 

commencement of pipeline operations.   

Sierrita would establish and maintain liaison with appropriate fire, law enforcement, and public 

officials in a variety of ways.  Sierrita’s annual communications would include the following information:   

 the potential hazards associated with Sierrita facilities located in their service area and 

prevention measures undertaken; 

 the types of emergencies that may occur on or near Sierrita’s facilities; 

 the purpose of pipeline markers and the information contained on them; 

                                                      
17  Cathodic protection is a technique to reduce corrosion (rust) of the natural gas pipeline that includes the use of an 

induced current and/or a sacrificial anode that corrodes preferentially. 
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 pipeline location information and the availability of the National Pipeline Mapping 

System; 

 recognition of and response to pipeline emergencies; and 

 procedures to contact Sierrita for more information. 

Sierrita’s communications with local emergency responders may involve individual meetings, 

group meetings, or direct mailings.  In addition, Sierrita would perform periodic emergency exercises and 

mock emergency drills with local government, law enforcement, and emergency response agencies, 

subject to agency availability and willingness to participate. 

Sierrita would coordinate mutual response through the use of its Incident Command System that 

would be used by all emergency responders.  Sierrita would train its personnel on this system to 

understand their roles and responsibilities within the Incident Command System structure. 

4.13.2 Pipeline Accident Data 

The DOT requires all operators of natural gas transmission pipelines to notify the National 

Response Center at the earliest practicable moment following the discovery of an incident and to submit a 

report within 30 days to the PHMSA.  Incidents are defined as any leaks that: 

 caused a death or personal injury requiring hospitalization; or 

 involve property damage, including cost of gas lost, of more than $50,000, in 1984 

dollars.18   

During the 20-year period from 1993 through 2012, a total of 1,214 significant incidents were 

reported on the more than 300,000 total miles of natural gas transmission pipelines nationwide.   

Additional insight into the nature of service incidents may be found by examining the primary 

factors that caused the failures.  Table 4.13.2-1 provides a distribution of the causal factors as well as the 

number of each incident by cause from 1993 to 2012. 

The dominant causes of pipeline incidents from 1993 to 2012 were corrosion and pipeline 

material, weld, or equipment failure, constituting 47.1 percent of all significant incidents.  The pipelines 

included in the data set in table 4.13.2-1 vary widely in terms of age, diameter, and level of corrosion 

control.  Each variable influences the incident frequency that may be expected for a specific segment of 

pipeline. 

  

                                                      
18 $50,000 in 1984 dollars is approximately $111,901 in 2013 (Bureau of Labor Statistics, 2013).   
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TABLE 4.13.2-1 
 

Natural Gas Transmission Pipeline Significant Incidents by Cause (1993-2012) a 

Cause Number of Incidents Percentage 

Corrosion b 284 23.3 

Excavation 200 16.4 

Pipeline material, weld, or equipment failure 289 23.8 

Natural force damage 143 11.7 

Outside Force c 67 5.5 

Incorrect operation 32 2.6 

All other causes d 199 16.3 

TOTAL 1,214 - e 

____________________ 

a All data gathered from PHMSA Serious Incident files, April 30, 2013. 
b Includes third-party damage. 
c Fire, explosion, vehicle damage, previous damage, intentional damage.   
d Miscellaneous causes or other unknown causes.   
e Due to rounding, the column does not total 100 percent.   

Source:  DOT, 2013a. 

 

The frequency of significant incidents is strongly dependent on pipeline age.  Older pipelines 

have a higher frequency of corrosion incidents because corrosion is a time-dependent process.  Jones et al. 

(1986) compared reported incidents with the presence or absence of cathodic protection and protective 

coatings.  The results of that study, summarized in table 4.13.2-2, indicated that corrosion control was 

effective in reducing the incidence of failures caused by external corrosion.  The use of both an external 

protective coating and a cathodic protection system, required on all pipelines installed after July 1971, 

significantly reduces the corrosion rate compared to unprotected or partially protected pipe.  The data also 

indicate that cathodically protected pipe without a protective coating actually has a higher corrosion rate 

than unprotected pipe.  This anomaly reflects the retrofitting of cathodic protection to actively corroding 

spots on pipes. 

TABLE 4.13.2-2 
 

Incidents Caused by External Corrosion and Level of Protection (1970 through June 1984) 

Corrosion Control Incidents per 1,000 Miles per Year  

None – bare pipe 0.42 

Cathodic protection only 0.97 

Coated only 0.40 

Coated and cathodic protection 0.11 

____________________ 

Source: Jones et al., 1986 

 

Older pipelines also have a higher frequency of outside forces incidents partly because their 

location may be less well known and less well marked than newer lines.  In addition, the older pipelines 

contain a disproportionate number of smaller diameter pipelines, which are more easily crushed or broken 

by mechanical equipment or earth movements.   

Outside force, excavation, and natural forces were the cause in 33.6 percent of significant 

pipeline incidents from 1993 to 2012.  These result from the encroachment of mechanical equipment such 

as bulldozers and backhoes; earth movements due to soil settlement, washouts, or geological hazards; and 
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weather effects such as winds, storms, and thermal strains; and willful damage.  Table 4.13.2-3 provides a 

breakdown of outside force incidents by cause. 

TABLE 4.13.2-3 
 

Outside Forces Incidents by Cause a (1993-2012) 

Cause Number of Incidents Percent of All Incidents 

Third party excavation damage 168 13.8 

Operator excavation damage 25 2.0 

Unspecified excavation damage/Previous damage 7 0.5 

Heavy Rain/Floods 70 5.7 

Earth Movement 37 3.0 

Lightning/Temperature/High Winds 21 1.6 

Natural force 15 1.1 

Vehicle (not engaged with excavation) 42 3.4 

Fire/Explosion 8 0.6 

Previous mechanical damage 5 0.4 

Fishing or maritime activity 6 0.4 

Intentional damage 1 <0.1 

Unspecified/Other outside force 5 0.3 

TOTAL 410 - 

____________________ 

a Excavation, Outside Force, and Natural Force from table 4.13.2-1 

Source:  DOT, 2013a. 

 

Since 1982, operators have been required to participate in “One Call” public utility programs in 

populated areas to minimize unauthorized excavation activities in the vicinity of pipelines.  The One Call 

program, referred to as Blue Stake in Arizona, is a service used by public utilities and some private sector 

companies (e.g., oil pipelines and cable television) to provide preconstruction information to contractors 

or other maintenance workers on the underground location of pipes, cables, and culverts.   

We received scoping comments on the potential for the underground pipelines to be struck by 

lightning and potential subsequent safety impacts, as well as the potential for electric transmission lines to 

affect the pipeline.  The minimum safety standards as part of 49 CFR 192 include requirements for 

protection against damage due to fault currents or lightning.  In addition, the minimum safety standards 

include requirements for the construction of new pipeline adjacent to electric transmission lines.   

4.13.3 Impact on Public Safety 

The service incident data summarized in table 4.13.2-1 include pipeline failures of all magnitudes 

with widely varying consequences.  Table 4.13.3-1 presents the average annual fatalities that occurred on 

natural gas transmission lines between 2008 and 2012.  The data has been separated into employees and 

nonemployees to better identify a fatality rate experienced by the general public.  Fatalities among the 

public averaged 2 per year over the 20 year period from 1993 to 2012.   

The majority of fatalities from natural gas pipelines are associated with local distribution 

pipelines.  These pipelines that are not regulated by FERC; they distribute natural gas to homes and 

businesses after transportation through interstate transmission pipelines.  In general, these distribution 

lines are smaller-diameter pipes and/or plastic pipes that are more susceptible to damage.  In addition, 

local distribution systems do not have large rights-of-way and pipeline markers common to FERC-

regulated interstate natural gas transmission pipelines.  
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TABLE 4.13.3-1 
 

Injuries and Fatalities – Natural Gas Transmission Pipelines 

Year 

Injuries Fatalities 

Employees Public Employees Public 

2008 3 2 0 0 

2009 4 7 0 0 

2010 a 10 51 2 8 

2011 1 0 0 0 

2012 3 4 0 0 

____________________ 
a All of the public injuries and fatalities in 2010 were due to the Pacific Gas and Electric pipeline rupture and fire in San 

Bruno, California on September 9, 2010. 

Source:  DOT, 2013b. 

 

The nationwide totals of accidental fatalities from various anthropogenic and natural hazards are 

listed in table 4.13.3-2 in order to provide a relative measure of the industry-wide safety of natural gas 

transmission pipelines.  Direct comparisons between accident categories should be made cautiously, 

however, because individual exposures to hazards are not uniform among all categories.  Furthermore, the 

fatality rate is much lower than the fatalities from natural hazards such as lightning, tornados, floods, 

earthquakes, etc. 

TABLE 4.13.3-2 
 

Nationwide Accidental Deaths a 

Type of Accident Annual No. of Deaths 

All accidents 122,777 

Motor vehicle 34,677 

Poisoning 33,554 

Falls 26,631 

Injury at work 4,160 

Drowning 3,555 

Fire, smoke inhalation, burns 2,621 

Floods b 89 

Lightning b 52 

Tornado b 74 

Natural gas distribution lines c 14 

Natural gas transmission pipelines c 2 

____________________ 

a All data, unless otherwise noted, reflects preliminary 2011 statistics from: U.S. Department of Health and Human 
Services, CDC, National Center of Health Statistics, National Vital Statistics System, 2013. 

b U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National Weather Service, 2013.  
c DOT, 2013c; d. 

 

The available data show that natural gas transmission pipelines continue to be a safe, reliable 

means of energy transportation.  From 1993 to 2012, there were an average of 61 significant incidents and 

2 fatalities per year.  The number of significant incidents distributed over the more than 300,000 miles of 

natural gas transmission pipelines indicates the risk is low for an incident at any given location.  The rate 

of total fatalities for the nationwide natural gas transmission lines in service is approximately 0.01 per 

year per 1,000 miles of pipeline.  Using this rate, implementing the proposed 60.9-mile-long Sierrita 

Pipeline Project might result in a fatality (either an industry employee or a member of the public) on the 
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pipeline every 1,653 years.  The operation of the Project would represent only a slight increase in risk to 

the nearby public.   

4.13.4 Terrorism 

Safety and security concerns have changed the way pipeline operators as well as regulators must 

consider terrorism, both in approving new projects and in operating existing facilities.  The Office of 

Homeland Security is tasked with the mission of coordinating the efforts of all executive departments and 

agencies to detect, prepare for, prevent, protect against, respond to, and recover from terrorist attacks 

within the United States.  Among its responsibilities, the DHS oversees the Homeland Infrastructure 

Threat and Risk Analysis Center, which analyzes and implements the National Critical Infrastructure 

Prioritization Program that identifies and lists Tier 1 and Tier 2 assets.  The Tier 1 and Tier 2 lists are key 

components of infrastructure protection programs and are used to prioritize infrastructure protection, 

response, and recovery activities.  The Commission, in cooperation with other federal agencies, industry 

trade groups, and interstate natural gas companies, is working to improve pipeline security practices, 

strengthen communications within the industry, and extend public outreach in an ongoing effort to secure 

pipeline infrastructure. 

The Commission, like other federal agencies, is faced with a dilemma in how much information 

can be offered to the public while still providing a significant level of protection to the facility.  

Consequently, the Commission has taken measures to limit the distribution of information to the public 

regarding facility design to minimize the risk of sabotage.  Facility design and location information has 

been removed from the FERC’s website to ensure that sensitive information filed as Critical Energy 

Infrastructure Information is not readily available to the public (Docket No. RM06-23-000, issued 

October 30, 2007 and effective as of December 14, 2007). 

The likelihood of future acts of terrorism or sabotage occurring at the Project facilities, or at any 

of the myriad natural gas pipeline or energy facilities throughout the United States, is unpredictable given 

the disparate motives and abilities of terrorist groups.  Further, the Commission, in cooperation with other 

federal agencies, industry trade groups, and interstate natural gas companies, is working to improve 

pipeline security practices, strengthen communications within the industry, and extend public outreach in 

an ongoing effort to secure pipeline infrastructure.   

In accordance with the DOT surveillance requirements, Sierrita would incorporate air and ground 

inspection of its proposed facilities into its inspection and maintenance program.  Security measures at the 

new meter stations would include secure fencing.   

Despite the ongoing potential for terrorist acts along any of the nation’s natural gas infrastructure, 

the continuing need for the construction of these facilities is not eliminated.  Given the continued need for 

natural gas conveyance and the unpredictable nature of terrorist attacks, the efforts of the Commission, 

the DOT, and the Office of Homeland Security to continually improve pipeline safety would adequately 

minimize the risk of terrorist sabotage of the Project to the maximum extent practical, while still meeting 

the nation’s natural gas needs.  Moreover, the unpredictable possibility of such acts does not support a 

finding that this particular Project should not be constructed. 

4.14 CUMULATIVE IMPACTS 

Cumulative impacts represent the incremental effects of a proposed action when added to other 

past, present, or reasonably foreseeable future actions, regardless of what agency or person undertakes 

such other actions.  Cumulative impacts can result from individually minor, but collectively significant 
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actions, taking place over a given period.  The direct and indirect impacts of the Project are discussed in 

other sections of this EIS. 

The purpose of this analysis is to identify and describe cumulative impacts that would potentially 

result from implementation of the Project.  After potential cumulative impacts are identified, cumulative 

impacts analyses are also used to modify projects where impacts are avoidable, to determine if additional 

or more appropriate mitigation is necessary, and to include effective monitoring for any impacts of 

concern.  This cumulative impacts analysis uses an approach consistent with the methodology set forth in 

relevant guidance (CEQ, 1997, 2005; EPA, 1999).  Under these guidelines, inclusion of other potential 

future actions is based on identifying commonalities between the potential impacts that would result from 

the Project and the impacts likely to be associated with those other potential future projects.  In order to 

avoid unnecessary discussions of insignificant impacts and projects and to adequately address and 

accomplish the purposes of this analysis, the cumulative impacts analysis for the Project was conducted 

using the following guidelines:   

 A project must impact a resource category potentially affected by the Project.  For the 

most part, these projects are located in the same region of influence or county that is 

directly affected by the construction of the Project.  The effects of more distant projects 

are generally not assessed because their impacts would be localized and not contribute 

significantly to the impacts of the Project.  Air quality, however, was considered on a 

more regional basis. 

 The distance into the future that other planned or proposed projects could potentially 

cumulatively impact the Project area was based on whether the impacts would be short-

term, long-term, or permanent.  Most of the impacts would occur during the construction 

of the Project, which is anticipated to take place between the first and third quarters 2014.  

Sierrita anticipates that all facilities would be placed inservice on or around September 

30, 2014.  For projects where the impacts are long-term or permanent, the temporal range 

was extended. 

 The other projects in the area were identified from field reconnaissance; internet research; 

communications with federal, state, and local agencies; and information provided by 

Sierrita.  Where a potential for cumulative impacts was indicated, those impacts were 

quantified to the extent practicable; however, in some cases the impacts can only be 

described qualitatively.  This is particularly the case for projects that are in planning 

stages or are contingent on economic conditions, availability of financing, or the issuance 

of permits.  

For the purposes of the cumulative impact analysis, the region of influence is defined as 

southwest of the City of Tucson (also referred to as the South Avra Valley) and the Altar Valley of Pima 

County, unless otherwise stated by resource below.  In conjunction with the construction of the proposed 

meter stations, Tucson Electric Power Company would construct an approximately 100-foot-long power 

supply line to the San Joaquin Road Meter Station, and Trico Electric Cooperative, Inc. would construct 

an approximately 1.7-mile-long power supply line to the Sasabe Delivery Meter Station.  Also, power 

lines for the MLVs and contractor yards would extend from existing power lines located between 

approximately 1,980 feet to immediately adjacent to the facility site.  While the power supply lines are 

not part of the jurisdictional aspects of the Project, and specific details regarding their exact locations are 

currently unknown, they are being analyzed in this section because they would contribute cumulatively 

with the Project as a whole.  
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Current, proposed, or reasonably foreseeable future projects or activities that may cumulatively 

impact resources that would be affected by the construction and operation of the Project are identified in 

table 4.14-1.  In some cases these projects do not fit all three guidelines identified to determine the 

potential for cumulative impacts; however, they were considered to be large enough projects to mention 

in the analysis in order to portray a more complete picture of the type of projects occurring in the region 

of influence. 

Environmental Setting 

The Project would be located within the southwest outskirts of the City of Tucson, also referred 

to as the South Avra Valley, and in the Altar Valley.  Tucson is located in a Sonoran Desert valley, which 

is surrounded by five mountain ranges.  Historically, and even currently, the Tucson area was occupied by 

ranching, mining, agricultural, residential, and other commercial land uses.  The current outskirts of 

Tucson consist of open shrub-scrub land occupied by low-density residential areas, businesses, and small 

communities (e.g., Three Points).  

The Project would generally affect three distinct areas that have been defined by past and present 

activities: the northern more populated areas on the outskirts of southwest Tucson and communities 

surrounding Three Points, the mid areas where the pipeline would be generally parallel to Highway 286 

and an existing utility right-of-way, and the southern areas where the land is characterized by open land 

and grazing.     

The Altar Valley has evolved from open, undeveloped Sonoran Desert Grassland into shrub/scrub 

land used primarily for cattle grazing and as open space.  Domestic European livestock breeds were 

introduced to southern Arizona around 1540 (Flint, 2012).  By the mid-1860s the valley had become 

populated by large ranches and was opened to uncontrolled cattle grazing, which contributed to the 

removal of native vegetation and resulted in the compaction of soils and the subsequent erosion of the 

watershed basin.  Further, the Project area was exposed to several drought periods such as the 1890s and 

1930s, further contributing to vegetation loss and soil erosion.  Subsequently, beginning in the 1930s, 

fast-growing, non-native vegetation (e.g., Lehman’s lovegrass, Johnsongrass, buffelgrass) was planted to 

aid in range restoration (U.S. Forest Service, 2014).  These species were also able to accommodate cattle 

foraging needs because, for example, Lehman’s lovegrass remains green longer than most native grasses 

and its protein content is higher in the winter compared to native warm-season grasses (U.S. Forest 

Service, 2014).   

Historically, the surface water features of the Greater Santa Cruz watershed basin, in which the 

Project is located, were made up of defined tributary washes between the mountain fronts and valley 

floors, wide floodplains consisting of a few perennial waterbodies, and series of distributary channels that 

worked to slow the velocity and distribute water flow across the floodplain.  The shallow channels that 

once worked to slow the flow velocity became more and more entrenched with time, allowing flow 

velocity to increase and subsequently causing increased bank erosion and sediment transport.  

Additionally, farm levees were constructed, which narrowed the floodplain and further increased flow 

velocity (Pima County, 2000).   

Dry washes existed naturally prior to grazing being introduced to the Altar Valley.  However, 

historical overgrazing and long-term drought conditions exposed the bare ground to summer monsoon 

rains that eroded the soil and contributed to the increased the number of dry washes.  Also, mesquite was 

historically considered to be rare in the Altar Valley; however, because the native grasses were phased out 

and natural fires were suppressed, it was able to dominate as the overstory woody plant species.  Mesquite 

has displaced native grasses in over 75 percent of the Altar Valley (FWS, 2003).  
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TABLE 4.14-1 
 

Past, Present, and Reasonably Foreseeable Projects or Activities Evaluated for Potential Cumulative Impacts 

Project 
Location Relative to Sierrita 

Pipeline Project Description Status 

PAST ACTIVITIES 

Grazing and Ranching Throughout South Avra and Altar 
Valleys 

Cattle grazing  

Prescribed Burns Throughout Altar Valley Removed existing vegetation, 
established fast-growing vegetation 
(sometimes exotic species) for 
livestock consumption. 

 

Mining Throughout South Avra and Altar 
Valleys 

 

A prospect area for copper, gold, 
lead, or zinc is located near MP 
25.  Two major copper/
molybdenum mines approximately 
18 miles east of the Project. 

  

Infrastructure and Residences Throughout South Avra and Altar 
Valleys 

Highway 286; electric transmission 
line; underground water, phone, 
etc.; residences 

 

Highway 286 Vegetation 
Maintenance 

Approximately 26 miles east of 
MPs R33 and 59.1 

ADOT cleared vegetation within a 
40- to 80-foot corridor on either side 
of Highway 286 

May/June 2013 

PRESENT ACTIVITIES    

Grazing and Ranching Entire Altar Valley outside of 
BANWR, approximate MPs 10 to 
59 

 

Nearest to Project include Elkhorn 
Ranch, approximately 3 miles west 
of MP 34; Rancho De La Osa, 
approximately 1 mile west of MP 
58 

Cattle grazing; guest ranches Currently ongoing 

Agriculture Nearest to the Project include a 
vineyard about 1 mile from MP 55; 
organic farms and honey in 
Arivaca about 15 miles southeast 
of the Project 

Limited; includes specialty crops 
such as vineyards and honey farms 

Currently ongoing 

Miscellaneous Off-road Activities 
and Facilities related to Border 
Security 

Throughout South Avra and Altar 
Valleys 

Includes vehicle and foot traffic by 
U.S. Border Patrol, undocumented 
immigrant, drug trafficking, and 
hunters; illegal immigration and 
drug and human trafficking 
detection facilities 

Currently ongoing 

Restoration and Habitat 
Improvement Projects 

Throughout Altar Valley Wash restoration and erosion 
controls; establish historic 
vegetation 

Currently ongoing 

Prescribed Burns Throughout Altar Valley Intended to restore habitat for 
special status species (bobwhite 
quail); restore pre-settlement 
vegetation 

Currently ongoing 

Vegetation Monitoring Nearest to Project include multiple 
sites between MPs 16.1 and 54.9, 
between about 25 feet to over 
15,000 feet from Project 

 Currently ongoing 
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TABLE 4.14-1 (cont’d) 
 

Past, Present, and Reasonably Foreseeable Projects or Activities Evaluated for Potential Cumulative Impacts 

Project 
Location Relative to Sierrita 

Pipeline Project Description Status 

Infrastructure    

Tucson Water Southern Avra 
Valley Storage and Recovery 
Project 

Approximately 500 feet from MP 
0.1 

Tucson Water would construct 3.2-
mile-long, 48-inch-diameter water 
pipeline between the CAP Canal 
and reservoir booster station 

Estimated 
completion first 
quarter 2014 

REASONABLY FORESEEABLE PROJECTS   

Infrastructure    

Valencia Road Widening 
Project 

Approximately 2 miles east of MP 
6.0 

Pima County Department of 
Transportation would widen 
Valencia Road for several miles 
from two to four lanes, install raised 
center median, and provide for bike 
lanes, sidewalks, and landscaping 

Three phases; first 
phase to begin 
Spring 2014; 
estimated 
completion summer 
2015 

State Road 86 Widening 
Project 

Approximately 2 miles east of MP 
6.0 

ADOT would widen State Road 86 
for 6 miles from two lanes to four 
lanes, install drainages, and widen 
intersections 

Construction 
estimated to occur 
in fall 2014 

Southline Transmission Line 
Project 

Approximately 7-11 miles 
northeast of MP 0.0 

Southline Transmission, LLC would 
construct a 225-mile-long 
transmission line between Afton, 
New Mexico and Apache, Arizona, 
and upgrade and rebuild a 130-
mile-long transmission line between 
the existing Apache and Saguaro 
substations 

Construction to 
occur 2013 – 2015; 
estimated 
completion 2016 

SunZia Southwest 
Transmission Project 

Project study area encompasses 
approximate MPs 0.0 to 20.0 

SunZia Transmission, LLC would 
construct and operate 
approximately 460 to 530 miles of 
new transmission line between 
Lincoln County, New Mexico and 
Pinal County, Arizona 

Construction 
estimated to occur 
2014-2016 

Tucson Electric Power 
Company and Trico Electric 
Cooperative, Inc. 

MPs 0.2, 1.2, 5.6, 15.0, R32.4, 
45.6, and 59.1 

100-foot-long power supply line to 
the proposed San Joaquin Road 
Meter Station; 1.7-mile-long power 
supply line to the proposed Sasabe 
Delivery Meter Station; shorter 
segments to mainline valves and 
contractor yard from existing 
nearby power lines along roads 

2014 

Baboquivari Road Project Within approximately 1 mile east of 
MPs 53.5 to 58.0 

Maintenance, improvement, and 
reconstruction of approximately 
10.7 miles of existing roads within 
the Pozo Verde Mountains 

Scoping period 
concluded; the CBP 
to issue NEPA 
environmental 
document  (pending) 

Recreation    

CAP Canal National Recreation 
Trail 

Crossed at MP 1.0 Would be crossed by Project using 
HDD method 

2014 

Multiple Trails Various locations between MPs 0 
and 11 

Pima County Natural Resources, 
Parks, and Recreation Department 
would install several local trails of 
varying length and use; plans 
pending 

Unknown 
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Recent land conditions in the Altar Valley continue to be dominated by open space and cattle 

grazing.  However, as also discussed further in sections 4.3.2 and 4.4.1, ranchers in the Project area have 

been implementing resource management plans to include the monitoring of rangeland conditions and 

implementing scientifically based range management practices such as pasture rotation, brush 

management, water development, and prescribed fires, which have steadily worked to improve rangeland 

conditions (AVCA, 2010; NRCS, 2010).  Historically, ranchers began to reduce livestock stocking rates 

from the early 1900s to the 1970s, and began to implement controlled grazing practices (e.g., fences, 

livestock tanks, wells, and waterlines).  As early as the mid-1980s, local landowners, in cooperation with 

the NRCS, have implemented prescribed burns on their properties to maintain nutritious forage species, 

which has steadily worked to improve rangeland conditions in the Project area (Kappel, 2011).   

With the establishment of the BANWR in 1985, approximately 118,000 acres of land in the Altar 

Valley was removed from cattle grazing and is now being managed for native grasslands and vegetation 

suitable for native wildlife and endangered species with emphasis on the masked bobwhite quail.  In 

addition to land use activities, the Altar Valley is currently experiencing drought conditions that are 

forecasted to persist or intensify into the near future (National Drought Mitigation Center, 2014; National 

Weather Service, 2014). 

In addition to ranching and grazing, the Altar Valley is used by undocumented immigrants and 

drug and human traffickers, the U.S. Border Patrol, hunters, and recreationalists.  When users cross 

through ephemeral wash features and the Altar Valley, their activities result in further deterioration 

through the formation of roads and/or trails.  Road and trail formation disturbs and compacts soils 

resulting in increased wind and water erosion, tramples and removes vegetation, and may introduce and/

or spread noxious and/or invasive species (Jordan, 2000; BLM, 2008).  Vehicular traffic in dry washes 

disrupts soil conditions, contributing to soil instability and accelerating erosion of stream banks during 

flash flood events (NPS, 2003).  The foot and vehicle traffic associated with these users, along with 

prolonged drought conditions, have made it difficult to re-establish native vegetation and have in several 

locations established trails that are easily susceptible to erosion and the formation of additional dry 

washes and gullies.  

The introduction of infrastructure associated with livestock grazing, agricultural activities, and 

residential and urban development, such as highways and roads, has also impacted vegetation and surface 

waters by disrupting lateral flow, disrupting or redirecting the natural drainage, and/or increasing flow 

velocity and erosion (Pima County, 2000).   

In summary, the Project area has been significantly impacted by past natural and human actions 

such as planting of non-native vegetation, over and uncontrolled grazing, drought, historical suppression 

of fires, urban and road development, off-road foot and vehicle traffic, and the impacts associated with 

those activities (e.g., spread of noxious weeds, creation of gullies, erosion, littering).  Even considering 

the recent improvement in grazing practices and range management, the current conditions of the Altar 

Valley are not representative of the once untouched and unique Sonoran Desert Grassland. 

Electrical Transmission Lines 

The proposed Southline Transmission Line Project would expand the transmission capacity of 

Southline Transmission, LLC’s system in the southwestern United States.  The project includes two 

sections of transmission lines totaling 360 miles long, generally following an east-to-west corridor 

between Las Cruces, New Mexico to a point northwest of Tucson.  A portion of the transmission line 

route would be approximately 7 to 11 miles northeast of MP 0.0 of the Project.  The in-service date 

proposed for the Southline Transmission Line Project is 2016 but, as of March 2014, BLM approval of 

the project has not been issued and construction has not started.   
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The proposed SunZia Southwest Transmission Project would include construction and operation 

of two new single-circuit overhead 500-kilovolt transmission lines originating at a new substation in 

Lincoln County, New Mexico and terminating at the Pinal Central Substation in Pinal County, Arizona.  

The various transmission line route alternatives range between approximately 460 and 530 miles in 

length, and would cross approximately 163 to 205 miles of BLM lands in Arizona and New Mexico.  The 

BLM issued the final EIS in June 2013, with a Record of Decision expected to be issued in early 2014.  

Construction could then take place between 2014 and 2016. 

Tucson Electric Power Company and Trico Electric Cooperative, Inc. would construct power 

lines associated with the Project’s meter stations, MLVs, and a contractor yard for Sierrita.  These would 

consist of an approximately 100-foot-long power supply line to the proposed San Joaquin Road Meter 

Station; an approximately 1.7-mile-long power supply line to the proposed Sasabe Delivery Meter 

Station; and various, shorter segments to MLVs 2, 3, 4, and 5, and a contractor yard at MP 5.6 from 

existing nearby power lines along roads. 

Residential, Commercial, and Recreational Development and Infrastructure 

Various road and highway projects are occurring or proposed in the Altar Valley area.  The Pima 

County Department of Transportation would widen several miles of Valencia Road, located 

approximately 2 miles east of MP 6.0, from two to four lanes, install a raised center median, and provide 

for bike lanes, sidewalks, and landscaping.  The ADOT would widen approximately 6 miles of State Road 

86, located approximately 2 miles east of MP 6.0, from two lanes to four lanes, install drainages, and 

widen intersections.  The ADOT also recently (May/June 2013) cleared vegetation from the road 

easement along approximately 26 miles of Highway 286 through the BANWR, which is east of the 

Project between approximate MPs R33 and 59.1.   

The SAVSARP consists of constructing of a 3.2-mile-long, 48-inch-diameter water pipeline 

between the CAP Canal and a reservoir booster station, approximately 500 feet of MP 0.1.  The 

SAVSARP would aid Tucson Water in meeting the demand for potable water supply.  As of August 

2013, the Tucson Water SAVSARP was not yet completed.   

The CBP is in the initial planning stages for the Baboquivari Road Project; the scoping period has 

concluded, and an environmental document is being prepared.  The project includes maintenance, 

improvement, and reconstruction of approximately 10.7 miles of existing roads within the Pozo Verde 

Mountains northwest of Sasabe, Arizona, and is generally within 1 mile of the Project between MPs 53.5 

and 58.0.  In addition, Sierrita’s proposed access road AR-27 is also a portion of roadway that is proposed 

for maintenance activities as part of the Baboquivari Road Project.   

Recreational developments in the region of influence include construction of the CAP Canal 

National Recreation Trail, which crosses the Project at MP 1.0.  The trail is part of a larger 336-mile-long 

recreational trail along the length of the CAP Canal.  The Project would cross the trail and adjacent CAP 

Canal using the HDD method.  In addition to the CAP Canal National Recreation Trail, the Pima County 

Natural Resources, Parks, and Recreation Department is developing or considering multiple recreational 

trails at various locations between MPs 0 and 11. 

4.14.1 Geology 

Cumulative effects on geology crossed by the Project would be limited primarily to the combined 

impacts of construction projects located within the same region of influence as the Project and recently 

completed or concurrent construction activities along or near the same route as the Project.  Also, because 

the direct effects would be highly localized and limited primarily to the period of construction, cumulative 
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impacts on geology would primarily occur if other projects are constructed at the same time as the 

Project.  The construction of some of the projects listed in table 4.14-1, such as the road widening projects 

and electric transmission line projects, are in the same region of influence and near the Project, and could 

coincide with the schedule proposed by Sierrita.  Projects that require significant excavation or grading 

would also have temporary, direct impacts on near-surface geology.   

The Project area has experienced little impact or loss of geological resources due to resource 

extraction and development.  Section 4.1.2.1 notes there are large copper deposits, geothermal resources, 

and many industrial minerals such as sand, gravel, gypsum, and limestone present within Pima County 

and that portions of the Avra Valley have low-temperature geothermal resources suitable for industrial 

and residential development.  Though lands favorable for exploration and discovery of mineral resources 

have been mapped in the general Project area, no active or planned mining sites were identified within 

1,500 feet of the Project (see section 4.1.2.1).  Other than mineral material sites (e.g., rock quarries, sand 

and gravel pits), there are no reasonably foreseeable mining projects that would contribute to cumulative 

effects in the Project area.  

Generally, grazing, ranching, agricultural, vegetation monitoring, prescribed fires, and off-road 

activities would not have impacts on mineral resources.  However, linear projects such as pipelines, 

electric power lines, railroads, and roadways in the affected region would have impacts on mineral 

resources similar to those of the Project.  The construction of these other projects would preclude 

extraction of sand and gravel and other minerals, such as copper, from within and near the permanent 

rights-of-way.  Some resources, such as geothermal production, could still be extracted through offsets 

and directional drilling or mining.  The Project has little potential for cumulative impacts on mineral 

resource development because no active or planned mining sites were identified within 1,500 feet of the 

Project area. 

The projects identified in table 4.14-1 may remove mineral resources such as rock, sand, and 

gravel from area quarries/borrow pits for maintenance of existing roads or other uses.  Removal of these 

resources from quarries/borrow pits owned by public and private parties for the Project or any other 

project would only occur at the discretion of the quarry/pit owner.  Any gravel or rock needed for future 

use would be reserved and not sold.  However, excess rock generated by pipeline construction could also 

be stored in the quarries for reuse or sold by the quarry owner in the future.  The intended use of a quarry 

or borrow pit is to generate mineral resources to support construction projects.  The use of these resources 

for a project would result in a permanent impact, regardless of whether the resource was used for the 

Project.  Mineral resource use by the Project, when combined with the other projects identified in table 

4.14-1, may accelerate the rate at which mineral resources from quarries/borrow pits would be utilized; 

however, the use would be unlikely to change the net cumulative impact. 

The Project does not cross geologic formations that have moderate to high potential to contain 

significant fossils.  To date, fossils of potential scientific importance have not been identified along the 

Project route.  The Project is not anticipated to contribute to the cumulative exposure and potential loss of 

scientifically valuable fossils.  Thus, we do not believe there would be significant cumulative impact on 

paleontological resources from the Project. 

Consequently, the cumulative effect of the Project on geological resources would be temporary 

and minor. 

4.14.2 Soils  

Past land uses within areas crossed by the Project have disturbed soils from livestock grazing and 

ranching, prescribed burns, urban and road development, and industrial activities such as mining.  These 
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land uses have removed soil cover and altered soils, which results in increased erosion potential and 

sediment yield.  As a result, soils in the Project area have already been subject to considerable impacts.  

Any additional land clearing and soil disturbance resulting from construction and operation of the Project 

has the potential to contribute to existing and ongoing impacts.   

The primary soil concerns in the area of influence are erosion, loss of revegetation potential, and 

compaction.  Cumulative impacts on soils crossed by the Project would be limited primarily to the 

combined impacts of construction projects located within the same region of influence as the Project and 

current activities along the same route as the proposed pipeline.  These include grazing and ranching, 

ongoing vegetation monitoring and maintenance projects, the SAVSARP, the Valencia Road Widening 

Project, the State Road 86 Widening Project, the Baboquivari Road Project, the Southline Transmission 

Line Project, the SunZia Southwest Transmission Project, and development of multiple trails by the Pima 

County Natural Resources, Parks, and Recreation Department.  The road improvement and transmission 

line projects would be expected to implement best management such as installation of erosion control 

devices and drainages and decompaction following construction, and conduct restoration practices in 

accordance with the respective federal, state, and local permitting agencies.  The vegetation monitoring 

and maintenance projects in the Altar Valley are implementing measures to re-establish native vegetation 

and control or reverse excessive erosion.   

The Southline Transmission Line Project, SunZia Southwest Transmission Project, and power 

lines associated with the Project’s meter stations, MLVs, and contractor yard would also contribute to a 

cumulative impact on soils; however, the transmission and power lines typically span resources and the 

main impact is associated with relatively discrete transmission or power line post structures.  

In addition to ranching and grazing, the Altar Valley is used by undocumented immigrants and 

drug and human traffickers, the U.S. Border Patrol, hunters, and recreationalists.  Proposed development 

and improvements to nearby trail systems could contribute to cumulative soil impacts in the Project area 

by increasing human and vehicular traffic in the Project area.  The foot and vehicle traffic associated with 

these users, along with prolonged drought conditions, have made it difficult to re-establish native 

vegetation and have in several locations established trails that are easily susceptible to erosion and the 

formation of additional dry washes and gullies. 

Potential cumulative erosion could occur where construction disturbance areas overlap or are 

located near each other.  The existing utility and roadways have been in place for a number of years and 

these construction rights-of-way have been partially or completely restored.  The potential for cumulative 

erosion from one or more of these projects is temporary and low because erosion control practices would 

be applied to the Project and likely to other projects.  Although erosion is always a concern, it is not 

considered to be a major risk.  The restoration and habitat improvement projects are dedicated to 

stabilizing soils and restoring habitat from historic erosion, drought conditions, and fire-suppression 

activities.  Further, Sierrita would implement its Plan, Procedures, and Reclamation Plan to reduce 

erosion.  

The Project’s impacts on soils would be incrementally minor and temporary; however, past and 

present activities in the Project area have already resulted (individually and cumulatively) in considerable 

impacts on soils. 
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4.14.3 Water Resources 

4.14.3.1   Groundwater 

As discussed in section 4.3.1.1, the entire Project is in an area underlain by basin-fill aquifers 

designated as sole-source aquifers by the EPA and is in the Tucson AMA.  In 1980, Arizona recognized 

the need to aggressively manage the state’s finite groundwater resources to support the growing economy 

and areas with heavy reliance on mined groundwater were identified.  In 1999, studies indicated 

groundwater was currently used at twice the rate it is replenished, and this overdraft in the AMA had 

lowered water levels by up to 200 feet in Tucson Water’s Central Well Field.  Subsidence has occurred in 

several areas of the AMA and is projected to increase if groundwater declines continue.  As a result, 

groundwater resources in the Project area have already been impacted.  Regulatory and conservation 

programs are currently mandated for agricultural, municipal, and industrial groundwater users throughout 

the Project area.  The primary management goal is to achieve a safe-yield by the year 2025.  A safe-yield 

is achieved when groundwater withdrawal rate does not exceed the recharge rate. 

Any of the projects listed in table 4.14-1 involving ground disturbance or excavation, including 

the Project, could impact groundwater resources.  The major pipeline construction activities for the 

Project that could affect groundwater include the clearing of vegetation (affecting groundwater recharge 

rates); soil mixing and compaction; excavation and dewatering of the trench and bore pits; and hazardous 

material handling.   

Although the specifics are unknown, it can be assumed that water would be used on a short-term 

basis for dust control on the Southline Transmission Line Project, SunZia Southwest Transmission 

Project, Valencia Road Widening Project, Baboquivari Road Project, SAVSARP activities, and the power 

supply lines associated with the proposed meter stations, MLVs, and contractor yard.  All of the major 

projects in the region of influence identified in table 4.14-1 would be required to obtain water use and 

discharge permits, and would implement their various SPCC Plans as mandated by federal and state 

agencies.  Non-federal actions would need to comply with any additional mitigation measures required by 

the state or county. 

The impacts of the Project on groundwater resources are expected to be short-term and minor.  

The Project would not use groundwater for hydrostatic testing, dust control, or HDD operations.  Further, 

no water would be obtained from underlying aquifers or area surface waterbodies, thereby conserving 

water resources for area ranches, domestic water supplies, and for wildlife including large game and 

migratory birds.  All water for these processes would be obtained from the CAP Canal.     

The BANWR CCP has noted the importance of maintaining stock watering ponds to support area 

biologic resources.  As discussed in section 4.1.3.5, Sierrita identified measures to assess the current 

condition of wells, stock ponds, and water supply components within the right-of-way prior to 

construction and has committed to investigate and mitigate and potential damage caused by construction.  

Because Sierrita would not obtain water from groundwater sources, and would discharge all waters to 

approved locations and free of residual contaminants, the Project would not be expected to contribute to a 

significant or long-term cumulative impact on groundwater. 

4.14.3.2   Surface Water 

Erosion and Sedimentation 

The region of influence for cumulative impacts on surface waters consists of the Greater Santa 

Cruz watershed basin, which includes the Upper Santa Cruz, Rio Asuncion/Concepcion, and Rio Sonoyta 
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watersheds.  This discussion focuses on the portions of the watershed basin located within the United 

States. 

As discussed in section 4.14.1.2, past land uses with the Project area have removed soil cover and 

altered soils, which results in increased erosion potential and sediment yield.  As a result, surface waters 

in the Project area have already been subject to various project-related impacts.   

Generally, impacts resulting from pipeline construction across waterbodies are localized and short 

term.  Cumulative impacts would only occur in the event more than one project is impacting the same 

waterbody and is constructed within a similar period of time.  Sierrita would only cross one waterbody 

(the CAP Canal), but would cross over 200 ephemeral washes.  Sierrita would cross the Cap Canal using 

the HDD method and, therefore, the Project is not expected to have an impact on the canal.  However, 

impacts on the ephemeral washes in the Project area could range from short- to long-term, depending on 

whether riparian vegetation is removed during construction activities.   

The projects and activities identified in table 4.14-1 would potentially contribute to surface water 

impacts through the removal of vegetation, which may increase the flood peak and sediment load 

downstream.  The grazing and ranching practices, prescribed and natural burns, recreational activities, 

and illegal activities in the Altar Valley are ongoing and may result in future impacts on vegetation 

removal and erosion and sedimentation; however, restoration and habitat improvement projects would be 

expected to result in positive impacts on erosion and sedimentation.  In addition, the Valencia Road 

Widening Project, Baboquivari Road Project, State Road 86 Widening Project, the CAP Canal National 

Recreation Trail Project, and the power line post structures associated with the electric transmission and 

power line projects would expand the amount of impervious surface, potentially causing channeling of 

water, increasing velocity of run-off, and increasing the discharge of sediments downstream.  The impacts 

associated with the projects and activities listed in table 4.14-1, including the Project, would be expected 

to be adequately minimized with the implementation of best management practices, and would also be 

mitigated through compliance with the Pima County RFCD requirements to protect and offset 

unavoidable impacts on PCRRH.   

The NRCS, local Conservation Districts, local leaders, and other resource management agencies 

have identified soil erosion and sedimentation as a major concern in the Project area.  The Brawley and 

Altar Washes started entrenching in the early 1900s and are now deeply incised channels; their tributaries 

have also started to incise due to increased channel gradients resulting from channel incisions.  One of the 

primary concerns of the BANWR identified in its CCP is the continued erosion of the Brawley/Altar 

Wash and associated lowering of the base level of the valley.  Gully erosion has been identified as an 

issue in areas of steep slopes and deep soils, which can be worsened by the loss of vegetation cover and 

down-cutting of streams.  Although conservation practices that are intended to improve vegetation 

coverage, stabilize soils, and control water flows have been implemented in the Project area to address 

these concerns (NRCS and University of Arizona, 2008), continued activity and development in the 

Project area further contribute to these impacts.  Sierrita’s proposed use of waterbars, rock terraces, or 

other erosion control methods would reasonably minimize gully formation in the Project areas.   

The cumulative impacts associated with the activities and projects described are anticipated to 

have a long-term and adverse impact, with the exception of ongoing restoration activities, which would 

have a beneficial impact on the erosion and sedimentation in the Project area.  The Project’s impacts from 

erosion and sedimentation would be incrementally minor and temporary, and would not contribute to new 

significant impacts on the already impacted watershed. 
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Water Quality 

Mining attracted some of the first American settlers to this area in mid-1850.  Prospectors staked 

several small claims and developed sizable mines in the foothills of the Sierrita Mountains, Cerro 

Colorado, and in the Arivaca area (Pima County, 2000).  The most common mining types were copper, 

silver, gold, and lead.  Metals contamination associated with the erosion from abandoned mines can affect 

surface water features during precipitation events.  Those surface water features in proximity to 

abandoned mines and with highly erodible soils have a higher risk of contamination (Uhlman et al., 

2008).     

In addition, urban development, livestock grazing, and agricultural activities contribute to water 

quality degradation through non-point sources (i.e., run-off) or direct discharge into waterbodies.  

Portions of the Santa Cruz River are effluent-dependent, receiving discharge waters from two regional 

wastewater treatment plants (Uhlman et al., 2008).  Sections of the Nogales Wash and Santa Cruz River 

are both identified on the ADEQ’s Impaired Waters 303d list for E. coli contamination (ADEQ, 2008) 

associated with treated wastewater discharge.  The EPA is currently funding a project to upgrade the 

Nogales International Wastewater Treatment Plant, which discharges into the Santa Cruz River, to reduce 

contaminant loads of total nitrogen and total suspended solids.  In addition, the EPA supports projects to 

improve the wastewater collection system infrastructure in Nogales, Arizona and Nogales, Sonora, 

Mexico (EPA, 2012).   

The projects and activities identified in table 4.14-1 could potentially contribute to surface water 

contamination.  The commercial and infrastructure projects would be expected to implement best 

management practices to prevent and respond to spills during construction and operation activities.  

Sierrita would implement its Plan, Procedures, and SPCC Plan to reduce the potential for contamination 

of waterbodies from the construction and operation of the Project.   

The cumulative effect on waterbody quality would be temporary and minor.  Consequently, the 

Project, when combined with the other projects and activities described, would not be expected to 

contribute to a significant cumulative impact on water quality. 

Water Availability 

Recreation, livestock grazing, agricultural activities, and urban and residential development have 

also contributed to increased consumption of both surface water and groundwater in the watershed, 

reducing the groundwater to levels that have caused land subsidence in the northern portion of Altar 

Valley (see section 4.14.1.3) (Pima County, 2000).  Although the middle and southern portions of the 

watershed are sparsely populated, the population increases in the northeastern portion of the watershed 

from Tucson towards Phoenix, which is outside the Greater Santa Cruz watershed basin.  Currently, the 

State of Arizona has a 2.5 million-acre-foot groundwater overdraft, which continues to cause significant 

damage to homes, agricultural lands, and industry (CAP, 2013).  In an attempt to address these water 

needs, the City of Tucson began purchasing farms in the Altar Valley in the 1960s to obtain the water 

rights (Pima County, 2000).  However, local surface water and groundwater sources were insufficient to 

supply the growing southern Arizona population.  By 1968, President Johnson had approved the 

construction of the CAP Canal.  Construction of the canal was completed in 1994, transporting 1.5 

million acre feet of water per year (489 billion gallons per year) in from the Colorado River (CAP, 2013).  

Local authorities are continually working on recharge and storage projects, such as the SAVSARP, which 

would increase the amount of water available in the Project area, providing additional water sources when 

there is a shortage at the CAP Canal.  Sierrita would also withdrawal approximately 178 million gallons 

of water during the construction of the Project from the CAP Canal for use in hydrostatic testing, dust and 

fire suppression, and equipment cleaning activities.   
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With the exception of the SAVSARP, the projects identified in table 4.14-1 would potentially 

contribute to the consumption of water from the CAP Canal or other local water source.  Water 

availability in southern Arizona is and will continue to be a significant issue as the population continues 

to increase.  However, because Sierrita would not have substantial water needs and the withdrawal is 

monitored and permitted by state authorities, the cumulative effect on water availability would be 

temporary and minor.  Consequently, the Project, when combined with the other projects and activities 

described, would not contribute to a significant cumulative impact on water consumption. 

4.14.4 Wetlands 

The Project would not impact wetlands and, therefore, would not result in a cumulative impact on 

wetland resources in the Project area.   

4.14.5 Vegetation 

The region of influence for cumulative impacts on vegetation consists of the Greater Santa Cruz 

watershed basin, which includes the Upper Santa Cruz, Rio Asuncion/Concepcion, and Rio Sonoyta 

watersheds.  This discussion focuses on the Sonoran Desertscrub, Scrub-Grassland, Mogollon Chaparral 

Scrubland, and riparian vegetation communities within this watershed basin that are affected by the 

Project and are located within the United States. 

Historically, the Sonoran Desertscrub and Mogollon Chaparral Scrubland communities were 

characterized by rare, low-intensity, and small scale fires and sparse ground cover vegetation.  The 

introduction and spread of non-native vegetation, particularly grasses, has increased the prevalence of 

fires in these communities, causing extensive damage to native scrub vegetation that cannot withstand the 

more frequent and hotter burning fires (see section 4.4.6); however, we note that this applies mostly to 

areas where buffelgrass exists and does not apply to the entire Altar Valley watershed. 

In contrast, the Scrub-Grasslands (also known as Semi-desert Grasslands) were fire-maintained 

communities dominated by species such as Rothrock grama (Bouteloua rothrockii), three-awn grasses 

(Aristida spp.), other grama grasses (Bouteloua spp.), windmill grasses (Chloris spp.), and tanglehead 

(Heteropogon contortus) (FWS, 2003).  As discussed in sections 4.4.5 and 4.4.6, the combination of fire 

suppression and the introduction of non-native grasses have altered these grasslands throughout their 

range.  Due to fire suppression practices, many grassland communities have been converted to scrub, 

while in other areas, native grasslands have been dominated by exotic grasses.  

Riparian vegetation exists around any water source, whether supplied by groundwater or surface 

water, and is considered one of the most valuable wildlife habitat types in southwestern Arizona.  

Removal of riparian vegetation is cited as one of the main contributors to increased erosion of 

waterbodies and washes, subsequently causing additional degradation of riparian vegetation habitat.  

Overdrafting of groundwater and surface water sources has also contributed to a reduction in riparian 

vegetation in southwestern Arizona.   

As early as the mid-1980s, landowners began implementing prescribed burns on their properties 

to improve rangeland conditions in the Project area and maintain nutritious forage species.  In recent 

years, landowners, local conservation groups, and land management agencies in southwestern Arizona 

have implemented restoration projects to reclaim vegetation communities, including prescribed burns 

within the Altar Valley and in the BANWR and to remove existing exotic vegetation and scrub and to 

restore native grasslands (Altar Valley Conservation, 2013; FWS, 2003).  Landowners and local 

conservation groups are also working to control erosion and restore PCRRH to maintain hydrological 

functionality (Altar Valley Conservation, 2013).  
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As a result, past land uses and activities with the Project area have altered the native vegetation 

cover and, therefore, vegetation in the Project area has already been subject to significant impacts.   

Cumulative effects on vegetation disturbed by the Project would be limited primarily to the 

combined impacts of construction projects located within the same region of influence as the Project and 

recently completed or concurrent construction activities in the Project area.  While the vegetation impacts 

of these projects and the Project would not be inconsequential, the overall impact of these projects would 

be considered minor in comparison to the abundance of comparable habitat in the area.  Impacts resulting 

from construction of the proposed pipeline would result in the long-term and permanent loss of non-

herbaceous vegetation and would cause an incremental increase in fragmentation of desertscrub and 

PCRRH.  Existing roads and trails in the Altar Valley are also contributing to fragmentation and new or 

modified roads associated with new projects would also result in increased fragmentation.  Sierrita would 

implement a Reclamation Plan, Post-Construction Vegetation Monitoring Document, and Noxious Weed 

Control Plan, all of which would aid in restoring native vegetation.  Livestock grazing; off-road vehicle 

use; illegal immigrant, drug trafficking, and human trafficking activities; and other land use activities 

have also contributed to the cumulative loss and degradation of vegetation over the years through the 

removal of native vegetation, introduction and spread of non-native species, alteration of the fire regime, 

disruption of soil conditions, and acceleration of erosion.   

In general, the grazing and ranching practices, prescribed and natural burns, recreational 

activities, and illegal activities in the Altar Valley are ongoing and may result in future impacts on 

vegetation.  All the projects identified in table 4.14-1 (with the exception of the restoration and habitat 

improvement projects) would continue a trend toward a reduction and degradation of these vegetation 

communities.  The electrical transmission, road, and other commercial projects would be subject to 

permitting requirements that we expect would identify mitigation measures to restore and/or revegetate 

disturbed areas, increase the stabilization of site conditions, adequately minimize potential for erosion, 

and in many cases control the spread of noxious weeds, thereby adequately minimizing the degree and 

duration of the impact on vegetation from these projects.  However, as discussed in section 4.4.8, removal 

of desertscrub vegetation can require decades to become reestablished, and much of the existing 

vegetation is already highly considered altered and/or degraded.     

Because past and present activities in the Project area have already resulted in significant 

cumulative impacts on vegetation, the Project’s impacts on vegetation, including riparian vegetation, 

would be incrementally adding to the existing condition.  The cumulative impacts associated with the 

activities and projects described are anticipated to have a long-term and adverse impact on vegetation, 

with the exception of ongoing restoration activities, which would have a beneficial impact on the Project 

area. 

As discussed in section 4.14.6, based on the already reduced state of riparian habitat in the Project 

area, the cumulative impacts associated with the Project, when combined with the activities, and projects 

described, are anticipated to have a continuing long-term, adverse, and incremental impact on riparian 

habitat. 

4.14.6 Wildlife 

The region of influence for cumulative impacts on wildlife, fisheries, and special status species 

consists of the Greater Santa Cruz watershed basin, which includes the Upper Santa Cruz, Rio 

Asuncion/Concepcion, and Rio Sonoyta watersheds.  This discussion focuses on the Sonoran Desertscrub, 

Scrub-Grassland, Mogollon Chaparral Scrubland, and riparian vegetation habitats within this watershed 

basin that are affected by the project and are located within the United States.  Wildlife common in these 

areas is reflected in table 4.5.1-1.   
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Cumulative effects on wildlife would occur where projects are constructed in the same general 

time frame and proximity or which represent permanent or long-term loss of habitat types important to 

wildlife.  Construction activities such as right-of-way and other workspace clearing and grading would 

result in loss of vegetation cover and soil disturbance, alteration of wildlife habitat, displacement of 

wildlife species from the construction zone and adjacent areas, mortality of less mobile species, and other 

potential indirect effects as a result of noise created by construction and human activity in the area.  

Overall impacts would be greatest where projects are constructed in the same time frame and area as the 

Project or that have long-term or permanent impacts on the same or similar habitat types.   

The AGFD has described a number of past and existing stressors to wildlife and wildlife habitat 

in the Sonoran Desertscrub, Scrub-Grassland, and Mogollon Chaparral Scrubland habitat, including 

riparian habitats.  These stressors include urban, transportation, and infrastructure development, which 

cause direct habitat loss; noise, light, and air pollution; the introduction and spread of invasive species; 

the introduction of barriers to wildlife movement (e.g., fences along roadways); increased wildlife 

mortality; and increased wildlife disturbances (e.g., vehicle and air traffic noise).  As discussed in sections 

4.4.5 and 4.4.6, the expansion of invasive species has degraded the quality of habitat and altered the fire 

regime in this ecosystem.  As the human population expands, groundwater depletion and springhead use 

also increases, creating subsidence and soil erosion issues and reducing water availability for wildlife use.  

Unauthorized use of roads and trails; dispersed camping sites; illegal dumping and littering; illegal 

immigration, drug trafficking, and human trafficking activities; and U.S. Border Patrol enforcement 

activities also contribute to habitat degradation and introduce contamination.  The harvesting and 

collecting of plants and animals in this habitat can have both negative and positive impacts on wildlife by 

either reducing prey species or competition, depending on the species harvested.  However, the harvesting 

of sensitive species or species with low population levels can further endanger their survival.  The 

climatic shift to a warmer environment and recent droughts may further contribute to wildlife stress and 

population declines, or may encourage range expansion of other species.  Habitat conversion to livestock 

management can negatively affect habitat of some wildlife species by altering vegetation composition or 

introducing direct competition for forage species.  Installation of fences and other infrastructure can also 

act as barriers to wildlife movement, and predator management control issues can arise.  Conversion to 

livestock management has had some positive impacts as well, including the development of livestock 

tanks, which provide additional water sources to wildlife species (AGFD, 2012h).   

Livestock grazing in riparian areas can damage riparian resources by reducing fish and wildlife 

habitat, causing soil erosion, and diminishing water quality and quantity.  Riparian habitat also often 

serves as important wildlife movement corridors, and removal or degradation of this habitat can disrupt 

wildlife movement patterns (AGFD, 2012i).  Some experts estimate that livestock grazing has damaged 

80 percent of the streams and riparian ecosystems in the western United States (Belsky et al., 1999).   

Construction and operation of the projects identified in table 4.14-1 (with the exception of the 

restoration and habitat improvement projects), along with the Project, would incrementally fragment 

habitat, or otherwise contribute to habitat degradation.  Construction of aboveground facilities would 

permanently remove habitat from the landscape.  This would cause associated impacts on wildlife species 

as they adjust to the various projects’ activities.  Increased movement or displacement of species 

dependent on these habitats could reduce carrying capacities, reproductive effort, or survival.  This 

potential is greater for species that have limited habitat in the Project area or are otherwise more sensitive 

to disturbance.   

The electrical transmission projects would presumably be required to restore areas disturbed by 

construction, thereby adequately minimizing some permanent impacts on wildlife and wildlife habitat.  

The road and other commercial projects, which convert the current habitat to a commercial/industrial use, 

would result in a permanent impact on wildlife and wildlife habitat.  The potential for increased human 
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activity related to unauthorized use of the right-of-way after construction could also affect wildlife habitat 

and increase habitat fragmentation if the activities prevent successful revegetation and restoration of the 

right-of-way.  In addition, the spread of noxious weeds could affect wildlife habitat.  However, over the 

long term the potential for habitat fragmentation and the spread of noxious weeds resulting from the 

proposed Project would be reduced through implementation of Sierrita’s restoration measures.  In 

addition, any mitigation measures implemented by the transmission line and road projects listed in table 

4.14-1 would also be expected to reduce potential impacts associated with habitat fragmentation and the 

spread of noxious weeds.  In summary, the Project has the potential to cumulatively impact wildlife and 

wildlife habitat; however, for the reasons listed above, we do not believe that construction of the Project 

would result in significant cumulative impacts on wildlife or wildlife habitat, with the exception of 

riparian habitat, as discussed below.   

High quality riparian habitat is not abundant within the geographic boundaries of the cumulative 

effects analysis, and past and present activities have contributed to extensive removal and degradation of 

this habitat type.  Sierrita would remove approximately 103 acres of PCRRH, of which about 23 acres are 

classified as IRAs by the Pima County RFCD.  Reclamation of these communities is expected to take 

several decades because the regeneration of woody species is typically slow in the region.   

Impacts on wildlife species from construction of any of the projects listed in table 4.14-1 would 

be local, temporary, and minor.  Therefore, cumulative impacts are expected to be negligible for any 

individual wildlife species relative to the population in the region of influence.  However, based on the 

already reduced state of riparian habitat in the Project area, the cumulative impacts associated with the 

Project, when combined with the activities and projects described, are anticipated to have a continuing 

long-term, adverse, and incremental impact on riparian habitat and the wildlife species it supports. 

4.14.7 Fisheries and Aquatic Resources 

Sierrita would not affect any fisheries or aquatic resources in the Project area and, therefore, 

would not contribute to any cumulative impacts on these resources.  

4.14.8 Special Status Species 

The species discussed in section 4.7 of this report could potentially be affected by construction 

and operation of other projects occurring within the same area as the Project, such as the SAVSARP, road 

widening projects, and CAP Canal National Recreational Trail.  In addition, potential increased human 

activity related to unauthorized use of the right-of-way after construction could also affect special status 

species if the various project activities prevent successful revegetation and restoration of the right-of-way.   

Prior to construction, Sierrita and the proponents of the electrical transmission, road, and other 

commercial projects that receive federal funding or are subject to federal permitting would be required to 

consult with the appropriate federal, state, and local agencies to evaluate the types of species that may be 

found in the Project area; identify potential impacts from construction and operation of the Project to any 

species identified; and implement measures to avoid, adequately minimize, or mitigate impacts on special 

status species and their habitat.  We acknowledge that the Project is likely to adversely affect the Pima 

pineapple cactus and, as such, impacts on this species would be considered significant.  We requested that 

the FWS consider the draft EIS as our BA for the Project.  A Biological Opinion from the FWS, which 

would determine whether or not the federal action would likely jeopardize the continued existence of a 

listed species, is pending as of the issuance of the EIS.  The FERC will continue to consult with the FWS 

pursuant to section 7 of the ESA.  Also, because protection of threatened, endangered, and other special 

status species is part of the federal and state permitting processes, cumulative impacts from other projects 
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that may also affect such species would be reduced through conservation and mitigation measures 

identified during those relevant permitting processes.   

We received comments on the draft EIS noting that some CBP and U.S. Border Patrol activities 

and infrastructure have been waved from ESA section 7 consultations.  As such, impacts on special status 

species and their habitat resulting from these activities would be unknown.   

Based on federal law, private landowners performing grazing and restoration projects may not 

harm or otherwise take a federally listed threatened or endangered species unless they have an incidental 

take permit issued by the FWS.  Regarding critical habitat, however, private landowners who take actions 

on their land that do not involve federal funding or require a federal permit are not required to obtain a 

permit.   

We determined that past and present projects and activities could have varying cumulative effects 

on special status species because these impacts are generally tied to habitat.  As discussed in section 

4.14.6, over the long term the potential for habitat fragmentation and the spread of noxious weeds 

resulting from the proposed Project would be reduced through implementation of Sierrita’s restoration 

measures.  In addition, any mitigation measures implemented by the transmission line and road projects 

listed in table 4.14-1 would also be expected to reduce potential impacts associated with habitat 

fragmentation and the spread of noxious weeds.  Therefore, we do not believe that construction of the 

Project would result in significant cumulative impacts on special status species.   

4.14.9 Land Use and Visual Resources 

4.14.9.1   Land Use 

As discussed in section 4.14, the Altar Valley and Tucson area have historically evolved from 

open, undeveloped Sonoran desert grassland into shrub/scrub land used primarily for cattle grazing.  

Recent land use activities in the Altar Valley continue to be dominated by cattle grazing.  However, the 

current practices consist of controlled grazing of greatly reduced numbers of cattle compared to historical 

practices.  Also, recent activities by ranchers and land-managing agencies (e.g., BANWR, ASLD) are 

attempting to control erosion and, in some locations, restore the native grasslands, while continuing 

ranching using modified grazing management practices.  In addition, the establishment of the BANWR in 

1985 removed approximately 118,000 acres of land in the Altar Valley from cattle grazing to be used to 

establish native grasslands and vegetation suitable for native wildlife and federally listed endangered 

species, including the masked bobwhite quail.  In addition to ranching and grazing, the Altar Valley is 

used by undocumented immigrants and drug and human traffickers, the U.S. Border Patrol, hunters, and 

recreationalists.  The foot and vehicle traffic associated with these users, along with prolonged drought 

conditions, have made it difficult to re-establish native vegetation and have in several locations 

established trails that have fragmented the natural vegetation, are easily susceptible to erosion, and 

contributed to the formation of additional dry washes and gullies.  

The projects listed in table 4.14-1 would disturb hundreds of additional acres of land affecting a 

variety of land uses.  The Project would result in both temporary and permanent changes to current land 

uses.  The majority of land use impacts associated with the Project would be temporary, because most 

land uses would be allowed to revert to prior uses following construction.  The Project, if built at the same 

time as other foreseeable future projects, could result in cumulative impacts on recreation and special-

interest areas if other projects would affect the same area or feature at the same time.  The recreational 

features (i.e., trails) crossed by the Project are currently only proposed and do not have firm construction 

dates.  Because the Project would not substantially affect the current land uses, most Project-related 
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impacts would be short-term, often lasting only for the duration of construction through that area, after 

which the area would be restored to its preconstruction condition.   

That portion of any project with a permanent aboveground component, such as buildings, 

pavement, power poles, or stations, would have more significant impacts on land use than that portion of 

a project with an underground component because the aboveground component would preclude the use of 

the land for the foreseeable future.  Aboveground components could also result in permanent removal of 

land used for recreational purposes.  Underground components of any project would temporarily preclude 

use of the land during construction, but in many cases land could revert to its preconstruction use after the 

facilities are built.   

Notwithstanding the benefits of underground development, the underground facilities would still 

encumber the land with utility easements.  Generally speaking, the cumulative effect of multiple 

contiguous easements for underground facilities would be more apparent through forested areas than 

across open lands or agricultural areas.  Multiple easements through open lands or agricultural areas 

would normally not impact the continued use of the land.  That is, easements in open or agricultural areas 

typically continue in their function with little in the way of restrictions on the landowner.  However, in the 

case of the Project, it is acknowledged that the re-establishment of vegetation would be a long-term to 

permanent impact, which may affect the success of the current land use practices.  If the land in the 

easement was intended for a use other than open land, the landowner would face restrictions on structural 

development.  Consequently, there would be some cumulative impact on landowners that are facing the 

addition of a new easement on their property. 

The Project would affect about 995.1 acres of land during construction.  This accounts for about 

0.18 percent of the total land in the Altar Valley.  Following construction, Sierrita would operate its 

pipeline and aboveground facilities on about 380.2 acres of land.  This accounts for about 0.07 percent of 

the total land in the Altar Valley.  With the exception of 10.2 acres of land converted to commercial use 

for the aboveground facilities, the remaining land would be allowed to return to preconstruction land uses 

(e.g., grazing).  Cumulatively, the other commercial and infrastructure projects listed in table 4.14-1 

would cumulatively add to the area of disturbance in the Altar Valley to varying degrees.  The Highway 

286 vegetation maintenance project, while removing vegetation, would not affect current land uses on 

either side of the highway.  The proposed road widening projects, however, would result in permanent 

conversions of the existing land use to an industrial use.  It is unknown the amount of impact (i.e., 

acreage), but both the Valencia Road and State Road 86 widening projects involve widening existing two-

lane roads to four lanes and installing associated infrastructure (e.g., medians, sidewalks, drainages, 

landscaping).  The Baboquivari Road Project involves maintenance of existing roads, and improvements 

to existing roads that would include widening of the roadways along the existing roadway alignments.  

Also, operation of the transmission and power lines would require land for transmission or power line 

posts and possibly power stations, cumulatively adding to the acreage of land use conversion activities in 

the general region.  In contrast, some restoration and habitat improvement projects in the area are 

attempting to convert land historically degraded by over and uncontrolled grazing, erosion, and noxious 

weeds into native grasslands.   

The Project would parallel an estimated 20.9 miles of road and power line rights-of-way.  While 

installation of new pipelines parallel to existing corridors would incrementally reduce the area available 

for certain future developments, use of established utility corridors concentrates cumulative land use 

impacts.  A further cumulative effect from the Project is that it could increase the potential for an 

additional utility corridor to be sited along the pipeline route, as planning for a future linear project could 

look to follow the project as a way to reduce impacts by keeping disturbances within an existing corridor. 
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Overall, there is a potential for cumulative impacts on land use and recreation should other 

projects also occur in the same areas.  These impacts would be primarily associated with the addition of 

new easements on the properties crossed.  The Project, when combined with the activities and projects 

described, is not anticipated to have a significant cumulative impact on land use in the Project area 

because land uses such as grazing and recreation would be allowed to continue following construction.  In 

general, the projects’ impact from construction would be temporary and localized, with the exception of 

permanent conversions of land (including the 10.2 acres of open land associated with the Project that 

would be converted to commercial/industrial land).  Consequently, we find that past and present projects 

in combination with the Project would have long-term, permanent, and an incremental cumulative effect 

on land use and recreation. 

4.14.9.2   Visual Resources 

Cumulative impacts on visual resources include the extent of the area from which the Project 

would be visible.  Visibility of the Project may extend from 5 miles to the horizon.  Past, present, and 

reasonably foreseeable projects that could cumulatively affect visual resources include the construction of 

the existing utilities (overhead transmissions lines), planned utilities (SAVSARP), and planned 

infrastructure (road widening projects).  The visual impacts of the other projects in the area are expected 

to be highly variable.  The road widening projects and the transmission line projects would all be located 

above ground and, in the case of transmission line towers, have infrastructure with the potential for long-

distance visibility depending on topography.  The additive visual effects would be limited based on the 

existing disturbance in the areas where the Project is proposed to be collocated with any existing right-of-

way.  Widening an existing right-of-way to construct the Project would contribute to cumulative visual 

impacts; however, this impact would be less than if Sierrita were to build an entirely new greenfield 

pipeline outside of existing rights-of-way.  

The projects listed in table 4.14-1, as well as the Project, would notably change the existing 

landscape characteristics of the area.  These regional projects would contrast in terms of color, form, 

texture, and line and begin to spatially dominate the landscape, creating a substantially more altered 

landscape that would detract from the existing visual setting.  Sierrita conducted a visual resources 

assessment for the Project, which included visual simulations of the right-of-way at 5-, 10-, and 20-year 

intervals following construction.  Most of the visible impacts would occur for at least 20 years after 

construction due to the time required for vegetation to become reestablished; depending on the vegetation 

type, some visual impacts along the permanent right-of-way could be experienced for 76 to 215 years.  

Sierrita would take the appropriate measures to avoid, adequately minimize, or mitigate visual impacts 

occurring during restoration activities; thus, the cumulative visual impacts from the Project are not 

anticipated to be significant, although it is acknowledge the impact would be long-term to permanent 

given the time associated with re-establishment of vegetation in the Project area.   

In cases where an aboveground facility is proposed to be constructed near a residential 

development, scenic trail, or road, cumulative impacts on visual resources may occur.  The proposed sites 

for the San Joaquin Road Meter Station, MLV 3, and MLV 5 are within 200 feet of Highways 86 or 286, 

which are designated by Pima County’s Department of Transportation as Scenic roadways.  Views of San 

Joaquin Road Meter Station would be obstructed by a waterline and existing vegetation.  MLVs 2 and 3 

may be visible from the Tucson Mountain Park Estates and residential developments in the vicinity of 

Highway 86 (MPs 5.0 to 17.0) where there is a relatively high degree of viewer sensitivity.  Transmission 

line structure placement associated with the proposed Southline Transmission Line Project, SunZia 

Southwest Transmission Project, and power supply lines associated with the Project’s meter stations, 

MLVs, and contractor yard is currently unknown but would represent a visual impact on the landscape 

from the above ground transmission and power supply line poles.  It is assumed that, given their 

proximity to the City of Tucson and residential areas, infrastructure associated with the SAVSARP and 
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road widening projects would be visible to residential occupants as well as passersby and would add 

cumulatively to visual impacts in the area.  Sierrita would paint its proposed meter stations to blend with 

the surrounding landscape and would screen the station with vegetation and/or slatted fencing as agreed 

upon by the landowner or jurisdictional agency. 

Consequently, while the long-term to permanent visual impacts may be locally noticed, generally 

they would not be inconsistent with the existing visual character of the area.  Therefore, the proposed 

Project’s contribution to cumulative impacts on visual resources is not anticipated to be significant.   

4.14.10 Illegal Immigration and Unauthorized Right-of-Way Use 

Construction of linear facilities, such as the Project, Southline Transmission Project, SunZia 

Southwest Transmission Project, and power lines to the meter stations would result in vegetation clearing 

and temporary disturbance followed by restoration of the majority of the respective project areas.  

Concern has been expressed that linear facilities, such as the proposed right-of-way, could potentially be 

used as a pedestrian and vehicle thoroughfare for illegal activities, including illegal immigration and drug 

trafficking, following restoration.  Impacts associated with these uses reduce the quality of area aesthetics 

and natural resources.   

Sierrita proposed measures to restore the right-of-way and make it inhospitable to unauthorized 

uses following construction.  We do not anticipate that construction and operation of the Project, when 

combined with the activities and projects listed in table 4.14-1, would have an adverse impact on existing 

deterrent programs or agency efforts to patrol and control illegal activities in the Altar Valley.  Current 

national deterrent programs were established to address border safety and security issues and have 

resulted in an increase in the number of U.S. Border Patrol agents working in the area.  In addition, the 

Project would not impact the recently constructed border fence.  We acknowledge, however, that based on 

comments on the EIS, despite the infrastructure installed to control border issues, the Altar Valley has and 

continues to experience impacts related to border security unrelated to any of the proposed projects.   

4.14.11 Socioeconomics 

Present and reasonably foreseeable future projects and activities could cumulatively impact 

socioeconomic conditions in the region of influence for the Project.  The socioeconomic issues considered 

in the area of the Project were employment, housing, public services, transportation, property values, 

economy and tax revenues, and environmental justice. 

No new permanent employees would be hired to operate the Project and, therefore, there would 

be no measurable impact on the economy or employment.  If construction occurs concurrently with other 

projects, temporary housing would still be available based on the number of hotels and other rentals in the 

Project area.  Effects on housing would be temporary, lasting only for the duration of construction; there 

would be no long-term cumulative impact on housing.  No long-term cumulative effect on infrastructure 

and public services is anticipated.  The Project would not contribute to any long-term cumulative impact 

on the transportation infrastructure, because no new roads would be constructed.  Further, the Project 

would not result in a significant impact on environmental justice, thus no cumulative impacts are 

anticipated. 

4.14.12 Cultural Resources 

For the purposes of the cumulative impact analysis of cultural resources, the region of influence is 

defined as the area immediately surrounding the proposed pipeline route through the Altar Valley.  The 

majority of the proposed Sierrita pipeline corridor is not in the path of other ground-disturbing projects 

listed in table 4.14-1.  As of 2009, Pima County estimates that there are over 3,900 known archaeological 
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sites in the county, but only 12 percent of the land base has been formally surveyed (Pima County, 2009).  

Past disturbances to cultural resources in the project area have been related to grazing and ranching 

practices, prescribed and natural burns, recreational activities, intentional destruction or vandalism, and 

construction and maintenance operations associated with existing roads and utility lines.  The grazing and 

ranching practices, prescribed and natural burns, recreational activities, and illegal activities in the Altar 

Valley are ongoing and may result in future impacts on cultural resources.  The extent of past damage to 

cultural resources cannot be determined because no systematic surveys throughout the Altar Valley had 

been completed prior to the disturbance.  Similarly, the extent of potential future damage to cultural 

resources from grazing and ranching practices, prescribed and natural burns, recreational activities, and 

illegal activities in the Altar Valley cannot be predicted because these activities do not require systematic 

cultural resources surveys to be completed.  However, it is acknowledged that long-term off-highway 

road and trail usage could result in impacts on previously undocumented cultural resources.   

The currently proposed projects listed in table 4.14-1 that are defined as federal actions would 

include mitigation measures designed to avoid or appropriately minimize additional direct impacts on 

cultural resources.  Where direct impacts on significant cultural resources are unavoidable, mitigation 

(e.g., recovery and curation of materials) would occur before construction.  Non-federal actions would 

need to comply with any mitigation measures required by the state or county.  Increased access by the 

new permanent right-of-way and existing roads would increase the potential for trespass or vandalism at 

previously inaccessible sites.  Therefore, the Project may incrementally add to the cumulative effects of 

other projects that may occur at the same time.  However, this incremental increase would not be 

significant and Sierrita’s proposed mitigation to restore the right-of-way to prevent unauthorized access 

would be expected to adequately minimize these impacts.   

4.14.13 Air Quality and Noise 

For the purposes of the cumulative impact analysis of air quality, the region of influence is the 

Pima Intrastate AQCR (defined in 40 CFR 81.269).  Air pollutant concentrations and noise levels from 

the Project would be highest in the immediate vicinity of the Project and would diminish over distance.  

As such, the cumulative effect of the Project when considered with other projects must consider the 

location, planned activity timeline/duration, and nature of the project (e.g., stationary versus mobile 

source, constant versus intermittent).  With the exception of GHG and secondary pollutant formation, the 

other projects would need to occur at the same time and in the same vicinity in order for the Project to 

have cumulative effects on air quality.   

As noted in table 4.14-1, there are a few reasonably foreseeable projects in the vicinity of the 

Project.  These projects consist of linear projects (i.e., roads, trails, pipelines, electric transmission lines), 

which include exhaust emissions from heavy duty construction equipment and dust from earthmoving 

activities.  However, these regional projects are separated from the propose Project by a distance of at 

least a few miles, or they are not planned for the same construction period as the Project.  As such, 

cumulative air quality and noise impacts are not anticipated between the Project and other projects in the 

area during the Project construction period.  The Project would have negligible air emissions and noise 

from operation.  Therefore, it would not contribute directly to any cumulative impacts during operation.   

There are limited data for analyzing long-term air quality and noise environments for the region.  

However, a review of the available air quality data at the Tucson monitoring site located at 400 West 

River Road and Green Valley station demonstrates that the air quality has been improving in the area 

since the monitoring was started.   

It is important to note that this summary used data from the Tucson station for some pollutant that 

were also monitored at the Green Valley station.  However, the Green Valley station had limited historical 
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data whereas the Tucson station generally had a decade or more of data.  Without sufficient historical 

data, the Green Valley station does not provide a pollutant trend even though the current concentrations 

may be more representative of the Project area due to closer proximity to the Project. 

Construction of the Project, when combined with the other commercial and infrastructure projects 

listed in table 4.14-1, would impact noise levels in the Project area.  These noise impacts would be 

temporary and only occur during the proposed construction period for each project and, in many cases, 

these impacts would be minimal and not noticeable.  Noise levels vary by location and time.  For the 

construction of the transmission lines and road projects, for example, the noise impacts at any one 

location would be short-term as construction would move along the proposed routes.  Blasting and HDD 

activities associated with the Project would represent the greatest impact; however, the impact would be 

temporary and local.  Due to the proximity of the nearest NSAs and the potential to exceed the FERC Ldn 

limit of 55 dBA, Sierrita would be required to demonstrate that its proposed mitigation at the HDD would 

keep the noise levels below 55 dBA, as recommend in section 4.12.2.3.  Cumulative impacts would only 

occur if project construction were planned for the same location and over the same time period.  

Construction of the road widening projects may overlap in time with the Project; however, they would be 

2 miles or more away and, therefore, no cumulative impacts from noise are anticipated due to the distance 

between projects. 

4.14.14  Reliability and Safety 

The Project would be designed and constructed to meet or exceed the safety standards established 

in 49 CFR 192, which are intended to protect the public and to prevent natural gas facility accidents and 

failures.  No cumulative impacts are anticipated. 

4.14.15  Climate Change 

Climate change is the change in climate over time, whether due to natural variability or as a result 

of human activity, and cannot be represented by single annual events or individual anomalies.  For 

example, a single large flood event or particularly hot summer is not an indication of climate change, 

while a series of floods or warm years that statistically change the average precipitation or temperature 

over years or decades may indicate climate change.   

The Intergovernmental Panel on Climate Change (IPCC) is the leading international, multi-

governmental scientific body for the assessment of climate change.  The United States is a member of the 

IPCC and participates in the IPCC working groups to develop reports.  The leading U.S. scientific body 

on climate change is the U.S. Global Change Research Program (USGCRP).  Thirteen federal 

departments and agencies19 participate in the USGCRP, which began as a presidential initiative in 1989 

and was mandated by Congress in the Global Change Research Act of 1990.   

                                                      
19  The following agencies and departments comprise the USGCRP: U.S. Environmental Protection Agency, U.S. 

Department of Energy, U.S. Department of Commerce, U.S. Department of Defense, U.S. Department of 

Agriculture, U.S. Department of the Interior, U.S. Department of State, U.S. Department of Transportation, U.S. 

Department of Health and Human Services, National Aeronautics and Space Administration, National Science 

Foundation, Smithsonian Institution, and Agency for International Development. 
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The IPCC and USGCRP have recognized that: 

 globally, GHGs20 have been accumulating in the atmosphere since the beginning of the 

industrial era (circa 1750); 

 combustion of fossil fuels (coal, petroleum, and natural gas), combined with agriculture 

and clearing of forests is primarily responsible for this accumulation of GHG; 

 these anthropogenic GHG emissions are the primary contributing factor to climate 

change; and 

 impacts extend beyond atmospheric climate change alone, and include changes to water 

resources, transportation, agriculture, ecosystems, and human health. 

In June 2009, the USGCRP issued its recent report, Global Climate Change Impacts in the United 

States, summarizing the impacts climate change has already had on the United States and what projected 

impacts climate change may have in the future.  The report includes a breakdown of overall impacts by 

resource and impacts described for various regions of the United States.  Although climate change is a 

global concern, for this cumulative analysis, we focus on the cumulative impacts of climate change in the 

Project area.  The USGCRP’s report notes the following observations of environmental impacts that may 

be attributed to climate change in the Southwest region: 

 average temperatures have risen about 1.5°F since the 1970s and are projected to increase 

another 4 to 10°F by the end of the century; 

 groundwater pumping is lowering water tables and rising temperatures are reducing river 

flows in vital rivers, leading to limited water supplies; 

 limited water supplies are projected to worsen due to reductions in rain and snowfall in 

the spring months;  

 severe droughts are projected to increase as a result of multiple causes; 

 international, multi-state, and tribal conflict is anticipated to increase over disagreement 

of water allocations and increasing populations; 

 flooding risks increase due to vegetation die-off, wildfires, loss of wetlands along rivers, 

and an increased fraction of winter precipitation falling as rain rather than snow; 

 rising temperatures and decreased spring snowpack are also leading to increased 

wildfires;  

 non-native red brome and buffelgrass already invade the desert and with increased 

temperatures and wildfires, plant species are spreading northward to cooler climates 

causing noxious weed and non-native species to further invade the region; and 

 invasive species are projected to fuel hot, cactus-killing fires and out-compete native 

species in the Sonoran Desert. 

                                                      
20  A discussion of GHGs can be found in section 4.12.1.2 
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Construction of the Project may result in some similar impacts as those observed above due to 

climate change.  Sierrita adopted a Fire Protection Plan, Noxious Weed Control Plan, and Reclamation 

Plan that address the measures Sierrita would implement to mitigate impacts where Project construction 

and climate change overlap.  Operation of the buried pipeline would not be affected by the climate change 

impacts identified above.   

The GHG emissions associated with construction and operation of the Project were identified in 

sections 4.12.1.3 and 4.12.1.4.  Emissions of GHGs from the proposed Project would not have any direct 

impacts on the environment in the Project area.  Currently, there is no standard methodology to determine 

how the Project’s relatively small incremental contribution to GHGs would translate into physical effects 

on the global environment.  However, the emissions would increase the atmospheric concentration of 

GHGs, in combination with past and future emissions from all other sources, and contribute incrementally 

to climate change that produces the impacts previously described.  Although we cannot accurately 

determine the Project’s incremental addition to the impacts of climate change on the environment, we do 

not expect the relatively minor amount of CO2-eq produced by the Project to result in significant 

cumulative impacts related to climate change.  

4.14.16  Conclusion 

A majority of the cumulative impacts identified as associated with the Project, when combined 

with the other projects and activities listed in table 4.14-1, would be temporary and minor.  Long-term to 

permanent cumulative impacts on vegetation; surface waters, resulting in erosion and sedimentation; 

riparian habitat; and land use could potentially occur if the reasonably foreseeable projects listed in table 

4.14-1 were to affect similar vegetation and/or land uses within the same geographical areas and were not 

mitigated for.  Long-term cumulative benefits may result from the local economic benefits of the Project.  

The creation of jobs, increased wages, and purchases of local goods and services from projects would 

result in short-term and minor cumulative benefits to the Project area. 

4.15 TRANSBOUNDARY EFFECTS 

While the Project analyzed in this EIS ends at the international border where the pipeline would 

exit the United States and enter Mexico, the planned Sásabe-Guaymas Pipeline system would continue in 

Mexico for approximately 338 miles with a termination point near Guaymas, Sonora, Mexico.  Neither 

NEPA nor the CEQ regulations implementing the procedural provisions of NEPA define agencies’ 

obligations to analyze the effects of actions as being limited by administrative boundaries (CEQ, 1997).  

Based on CEQ Guidance on NEPA Analyses for Transboundary Effects, it is noted that the entire body of 

NEPA law directs federal agencies to analyze the effects of proposed actions to the extent they are 

reasonably foreseeable consequences of the proposed action, regardless of where those impacts might 

occur.   

CEQ guidance suggests that agencies must include an analysis of reasonably foreseeable 

transboundary effects of proposed actions in their analysis of proposed actions in the United States.  The 

CEQ also advises, however, that federal agencies should use the scoping process to identify those actions 

that may have transboundary environmental effects and determine at that point their information needs, if 

any, for such analyses (CEQ, 1997).  Should potential impacts be identified, the agencies may rely on 

available professional sources of information and should contact agencies in the affected country with 

relevant expertise.   

It should be noted that the area in the vicinity of the Project, and extending into Mexico, has been 

significantly impacted by past natural and human actions such as planting of non-native vegetation to 

support grazing activities, historical over and uncontrolled grazing, drought, fire suppression, 
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development, fragmentation from the border fence, off-road foot and vehicle traffic, and the impacts 

associated with those activities (e.g., trash, creation of gullies, erosion).  Current trends in the Altar 

Valley, specifically, include attempts to better control erosion and, in some locations, restore the native 

grasslands, while continuing ranching.  Each of these activities has contributed to transboundary effects.  

For example, the existing fence at the U.S.-Mexico border, which extends several miles on either side of 

the Sasabe point of entry, has resulted in habitat fragmentation and created a barrier to large wildlife 

movement patterns between the United States and Mexico in this area.  However, it was also noted in 

comments on the draft EIS that the fence has reduced the number of undocumented immigrants entering 

the United States illegally, resulting in reduced levels of trash disposed, soil compaction, and off-road 

trails.   

A few specific comments were received during the scoping period regarding potential 

transboundary environmental effects.  These included consideration of the Project impacts on the 

watershed and air quality in Mexico from construction in the United States.   

As discussed in the cumulative impacts section of this EIS (see section 4.14), the Santa Cruz 

Watershed encompasses the majority of the Project and extends into the State of Sonora, Mexico.  Any 

transboundary effects within the watershed would generally be limited to areas in close proximity to the 

Project and the border, and would be similar to indirect effects, which are defined as farther removed in 

distance, but still reasonably foreseeable.  Therefore, any transboundary effects on the watershed in 

Mexico would be similar to the indirect impacts discussed throughout the EIS.  These include, but are not 

limited to:  

 off right-of-way erosion resulting from both construction activities and the extended 

length of time before vegetation would be reestablished;  

 increased or new headcutting effects associated with waterbody crossings;  

 increased human activity and the creation of foot and off-road vehicle trails, resulting in 

increased erosion and habitat degradation; 

 off right-of-way dispersion of noxious and invasive weeds; and 

 temporary displacement of wildlife and nesting birds as a result of increased noise, 

human presence, and dust. 

Sierrita proposed mitigation measures and plans (see section 2.3), and we, along with the 

cooperating agencies for this Project, have recommended additional mitigation measures to adequately 

minimize direct and indirect impacts associated the Project, including those on the watershed.  Sierrita 

would also be required to adhere to the federal, state, and local permits necessary for the Project.  Sierrita 

also committed to continue relationships with the U.S. Border Patrol and other law enforcement agencies 

and local public interest groups with expertise in the Project area regarding unauthorized access, 

restoration, and revegetation.   

While the FERC has no regulatory authority in Mexico, and the downstream facilities in Mexico 

must comply with the Mexican environmental regulatory review process and standards, we determined  

that Sierrita’s commitment to implement the measures and our recommendations discussed in this EIS 

would adequately minimize indirect impacts that may occur off right-of-way (e.g., erosion control on the 

right-of-way would prevent erosion issues off right-of-way), and, therefore, adequately minimize 

transboundary watershed impacts.  Additionally, Sierrita would be limited to constructing and operating 

its Project to a specific area authorized by the Commission.  Therefore, Sierrita would not be allowed to 
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mitigate for indirect impacts outside of its approved right-of-way, or in the geographical boundaries of a 

sovereign nation, without appropriate approvals.   

The Project and the Sásabe-Guaymas Pipeline would transport natural gas to electric generation 

facilities near the Cities of Puerto Libertad and Guaymas, Mexico and be used to facilitate the conversion 

of these existing power plants from oil to natural gas.  The Puerto Libertad Power Plant is a 632-

megawatt oil-fired power plant in Sonora, Mexico and is the closest power plant relative to the Project 

and U.S.-Mexico border (about 139 miles away) that would be converted to natural gas.  Sierrita reviewed 

available emission data available from the Commission for Environmental Cooperation to determine the 

current emission rates at the Puerto Libertad facility.  The Commission for Environmental Cooperation 

also provides emissions information for other facilities throughout Mexico and North America.  Sierrita 

compared the emission rates at the Puerto Libertad facility to other natural gas-fired facilities in Mexico 

and then estimated the potential emissions that could be expected as a result of the conversion of the 

Puerto Libertad facility from an oil-fired plant to a natural gas-fired plant.  Based on Sierrita’s 

calculations, the conversion of the existing oil-fired Puerto Libertad facility to natural gas is expected to 

result in reductions in emissions of the criteria pollutants mercury, PM10, PM2.5, and SO2, and would 

result in similar emissions of nitrogen oxides as that emitted by the existing facility.  Further, Sierrita 

estimated that the overall GHG emissions reported as CO2e would decrease as a result of the conversion 

to natural gas.  Similar impacts would be expected from the Guaymas facility (338 miles from the 

Project).   

Construction of the Project would result in a minor, temporary, and local impact on air quality, 

and operation would not impact the local area’s air quality designation (i.e., attainment).  This would 

include the area at the proposed border crossing location.  Use of natural gas at the Mexican facilities as a 

result of the Project is expected to improve the overall air quality in Mexico.  Mexico’s Puerto Libertad 

facility is over 139 miles from the Project and the end point at Guaymas is about 338 miles from the 

Project.  As such, due to the distance, it is believed that operation of the U.S. portion of the Project would 

not contribute to a cumulative transboundary impact on air quality (beneficial or adverse) when combined 

with operational activities at the end points of the gas use in Mexico. 

In conclusion, we determined that the impacts of construction and operation of Sierrita’s 

proposed facilities would be localized and would not have a significant effect on the environment of 

Mexico.   
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5.0 CONCLUSION AND RECOMMENDATIONS 

5.1 CONCLUSIONS OF THE ENVIRONMENTAL ANALYSIS 

The conclusions and recommendations presented in this section are those of the FERC 

environmental staff.  Our conclusions and recommendations were developed with input from the FWS-

AESO, BANWR, AGFD, and CBP as cooperating agencies.  The BANWR, for example, could adopt the 

final EIS per 40 CFR 1506.3 if, after an independent review of the document, it concludes that its 

permitting requirements have been satisfied.  However, this agency would present its own conclusions 

and recommendations in its record of decision (if necessary).  Otherwise, it may elect to conduct its own 

supplemental environmental analysis.   

As defined in section 4.0, we considered an impact to be significant if it would result in a 

substantial adverse change in the physical environment.  Based on our review of information provided by 

Sierrita; literature research; alternatives analysis; comments from federal, state, and local agencies; and 

input from public groups and individual citizens, we determined that construction and operation of the 

proposed Project would result in some adverse environmental impacts, but, with the exception of impacts 

on the Pima pineapple cactus, these impacts would be reduced to less than significant levels if the 

proposed Project is constructed and operated in accordance with applicable laws and regulations, 

Sierrita’s proposed plans and mitigation, and the additional measures we recommend in this final EIS.  

Most impacts would be temporary and short term; however, the Project could result in long-term and 

permanent impacts on vegetation (specifically, riparian habitat) and individual wildlife species.   

Although the mitigation proposed by Sierrita would reduce most of the other Project-related 

impacts, we developed specific mitigation measures that we determined would appropriately and 

reasonably minimize the environmental impacts resulting from construction and operation of the Project.  

We are therefore recommending that our mitigation measures be attached as conditions to any 

authorization issued by the Commission.  A summary of the anticipated Project impacts and our 

conclusions is provided below by resource. 

5.1.1 Geology 

Potential geologic hazards in the Project area include faults, landslides, and subsidence.  While 

the nearest potentially active fault, the Santa Rita Fault, is approximately 25 miles east of the Project, 

there is the potential for seismic activity.  The pipeline would be constructed using arc-welding 

techniques, which result in the most resistant type of piping and are generally highly resistant to traveling 

groundwave effects and moderate amounts of permanent deformation.   

No historic landslide areas have been reported along the proposed Project; however, less than 

1 mile of steep/rugged slopes areas south of MP 37.9 would be crossed.  Land subsidence caused by 

groundwater pumping and lowering of the groundwater table has been documented in the vicinity of the 

Project area between approximate MPs 0.0 and 22.0.  The State of Arizona is actively involved in 

evaluating and managing the groundwater induced subsidence in the Tucson area and is committed to 

reducing the over appropriation of groundwater that has resulted in the subsidence.  The state’s actions 

are designed to reduce the rate of subsidence with time, which would further limit potential strain on the 

pipeline as designed.  In addition, the pipeline and aboveground facilities associated with the Project 

would be designed, constructed, operated, and maintained in accordance with DOT Minimum Federal 

Safety Standards in 49 CFR 192 to ensure adequate protection for the public and to prevent natural gas 

facility accidents and failures. 
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Sierrita anticipates that blasting may be necessary along approximately 6.3 miles of the right-of-

way between MPs 38.3 and 39.2 and MPs 53.6 and 59.0.  Sierrita would follow all applicable local, state, 

and federal regulations regarding blasting and would implement a Project-specific Blast Plan. 

The Project would not affect known fossil locations, and the likelihood of encountering and 

disturbing paleontological resources during Project construction is considered to be low.   

Construction and operation of the Project would cause minimal impact on geological resources, 

generally related to disturbance to the existing topography along the proposed pipeline construction right-

of-way.  All areas disturbed during pipeline construction would be finish-graded and restored as closely 

as possible to pre-construction contours during cleanup and restoration.  Impacts on geological resources 

would be effectively minimized and not significant. 

5.1.2 Soils 

The Project would traverse a variety of soil types and conditions.  Construction activities 

associated with the Project, such as clearing, grading, trenching, and backfilling, could adversely affect 

soil resources by causing erosion, compaction, and loss of soil productivity and fertility by mixing of 

topsoil and subsurface soil horizons and changing drainage patterns.  However, Sierrita would implement 

the mitigation measures contained in its Plan, Procedures, Reclamation Plan, and Post-Construction 

Vegetation Monitoring Document to control erosion, enhance successful revegetation, and adequately 

minimize any potential adverse impacts on soil resources.  Specifically, potential soil impacts would be 

mitigated through measures such as topsoil stripping, compaction treatment, and monitoring of 

revegetation to ensure that density and cover of non-nuisance vegetation were similar in density and cover 

to adjacent undisturbed lands.  Additionally, Sierrita would implement an SPCC Plan during construction 

and operation to prevent and contain, if necessary, accidental spills of any material that may contaminate 

soils and to ensure that any inadvertent spills of fuel, lubricant, or solvents are contained and cleaned up 

in an appropriate manner.  

Sierrita’s Plan and Procedures contain modifications from our Plan and Procedures.  In the draft 

EIS, we evaluated these modifications and found them either acceptable, not acceptable, or requiring 

further justification, and recommended that Sierrita adopt several additional measures.  Since issuance of 

the draft EIS, Sierrita addressed comments on its Plan and Procedures and identified two additional 

modifications.  We reviewed Sierrita’s revised Plan and Procedures and find them acceptable.  In 

response to our recommendation in the draft EIS, Sierrita also clarified that it would incorporate hydro 

axed vegetation into the topsoil to assist in reducing wind and water erosion and to protect topsoil piles 

from heavy rain, flash flooding, and wind erosion during construction.  We are also recommending that 

Sierrita file a revised version of its Plan that identifies rock terraces as a measure to control erosion.  

Permanent impacts on soils would mainly occur at the proposed meter stations, MLVs, pig 

launchers, and pig receivers where the sites would be graveled and converted to natural gas facility use.  

With the implementation of Sierrita’s Plan, Procedures, and Reclamation Plan, and our recommendation, 

Sierrita would adequately minimize impacts on soils for all other areas that would be disturbed by 

construction.   

5.1.3 Water Resources 

The Project would traverse portions of the Upper Santa Cruz and Avra Valley sub-basins within 

the larger Basin and Range aquifer systems, both of which are EPA-designated sole-source aquifers.   
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No springs or seeps were identified within 400 feet of the Project work area; the nearest spring to 

the Project is more than 2 miles away.  Thirteen active and inactive groundwater wells are within 400 feet 

of the proposed construction work area.  Sierrita would flag and fence a 5-foot-wide radius around wells, 

or other components of a water supply system (including but not limited to wells, water supply lines, and 

stock and storage tanks) encountered within the construction work area.  The construction contractor 

would work with the landowner to locate unmarked or private waterlines.  Temporary waterline shutoffs, 

if needed, would be coordinated with the landowner and affected parties.  Sierrita would attempt to repair 

damage to existing private or unmarked waterlines the same day on a temporary basis; permanent repairs 

would be made within 30 days.  Also, Sierrita would offer landowners a pre-construction evaluation of 

active drinking water wells identified within 150 feet of the Project work area.  Sierrita would perform a 

post-construction evaluation for the individual wells as necessary.   

No surface waters are within or immediately adjacent to the boundaries of the proposed new 

aboveground facilities.  The pipeline would cross 206 ephemeral waterbodies and one perennial 

waterbody.  Sierrita proposes to cross ephemeral waterbodies when they are dry at the time of 

construction and significant rainfall is not anticipated.  Therefore, Sierrita would cross ephemeral 

waterbodies using standard upland construction techniques.  Sierrita committed to monitoring upcoming 

weather forecasts to determine if significant rainfall is anticipated when construction across ephemeral 

washes is planned and would avoid installing the pipeline across ephemeral waterbodies during periods of 

significant rainfall events.  The one perennial waterbody, the CAP Canal, would be crossed using the 

HDD method.  Based on Sierrita’s geotechnical investigation, conditions appear favorable for an HDD 

crossing of the CAP canal, and no revisions to Sierrita’s site-specific plan canal crossing are necessary.  

All waterbody crossings would be accomplished in accordance with all federal and state regulations and 

permit requirements.  

Waterbodies crossed by the Project are subject to natural migration and erosion of wash banks 

that occurs over time.  Sierrita consulted with the Pima County RFCD and completed a Scour and Lateral 

Bank Migration Analysis to identify the erosion hazard setback and depth of cover at each waterbody 

crossing to provide additional cover above the pipeline and prevent scour, as the channels are highly 

erodible.  As a result, Sierrita clarified the Project’s construction workspace and ATWS requirements at 

each dry wash and floodplain crossing while also maintaining safe construction conditions and adhering 

to the Pima County RFCD’s requirements.  

Based on our consultations with the FWS, ephemeral washes that are connected to and upstream 

of a livestock tank would most likely support the federally threatened Chiricahua leopard frog and the 

proposed northern Mexican gartersnake during monsoon season rainfalls.  In response to our 

recommendation in the draft EIS, Sierrita identified specific ephemeral washes crossed by the Project that 

are also connected to and upstream of a livestock tank.  Sierrita would adopt the construction measures 

(e.g., erosion control) listed in its Plan and Procedures at these features, which would avoid or adequately 

reduce impacts on ephemeral washes.   

Project-related impacts associated with ephemeral wash crossings and riparian habitat are of 

particular concern to local agencies and stakeholders, as noted during scoping and interagency meetings.  

The HDD method can avoid disturbing the bed and banks of a wash, including riparian vegetation 

adjacent to the wash.  In response to our recommendation in the draft EIS, Sierrita conducted an 

evaluation of using the HDD method at several locations along the right-of-way.  Based on Sierrita’s 

evaluation, use of the HDD method would not be feasible (other than at the CAP Canal) due to one or 

more engineering and constructability factors.  We reviewed Sierrita’s evaluation and agree with the 

findings. 
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Sierrita proposes to withdraw approximately 17 million gallons of water from the CAP Canal for 

the purposes of hydrostatic testing, dust suppression, fire suppression, and equipment cleaning associated 

with noxious weed management.  Test water would not be chemically treated.  In addition, Sierrita would 

implement the measures in its Hydrostatic Testing Best Management Practices Plan.  Sierrita would also 

obtain the necessary permits and approvals from state and federal agencies, and obtain or comply with 

water rights before appropriating surface waters.  Accidental spills during construction and operation 

would be prevented or adequately minimized through implementation of Sierrita’s Procedures and SPCC 

Plan.   

The Project would not affect any wetlands.   

As discussed in section 5.1.2, Sierrita’s Plan and Procedures have been revised to address our 

recommendations in the draft EIS.  Given the measures in Sierrita’s Plan, Procedures, Reclamation Plan, 

and Hydrostatic Testing Best Management Practices Plan, long-term and permanent impacts on 

waterbodies would be effectively minimized. 

5.1.4 Vegetation 

As a result of Sierrita’s Scour and Lateral Bank Migration Analysis, Sierrita clarified its proposed 

right-of-way widths and ATWS needs based on the depth of cover required by the Pima County RFCD.  

Further, in response to comments on the draft EIS, we updated the Project’s vegetation impacts based on 

NRCS ESD data.  The Project would impact 13 vegetation community types.  In total, construction 

activities would impact 951.0 acres of vegetation and urban developed land, of which 475.7 acres is 

Sonoran Desertscrub, 473.1 acres is Scrub-Grassland, and 2.3 acres is urban developed land.   

Impacts on the grass component of mixed grass-scrub would be short term to long term because 

grassland cover would be expected to recover in 2 years or less; however, species richness may take up to 

13 years to recover.  Impacts on Sonoran Desertscrub vegetation communities would be long term to 

permanent due to the time required to reestablish the vegetation characteristic of these community types 

(an average of 76 years).  Included with these types, the Project would affect 104.1 acres of riparian 

habitat associated with the ephemeral wash crossings.   

Vegetation communities of special concern affected by the Project include private land with 

active research and conservation efforts near MP 54.9; the BANWR (affected by access roads); 

designated jaguar critical habitat between MPs 38.0 and 39.2 and between MPs 53.5 and 58.8; and 

proposed northern Mexican gartersnake critical habitat located within about 70 feet of MP 51.3 on the 

BANWR.   

To reasonably minimize impacts on vegetation, Sierrita would construct, restore, and revegetate 

the right-of-way in accordance with its Plan, Procedures, Reclamation Plan, Post-Construction 

Vegetation Monitoring Document, and Noxious Weed Control Plan.  Sierrita also agreed to adopt several 

additional measures in response to comments on the draft EIS regarding its Reclamation Plan and Post-

Construction Vegetation Monitoring Plan.  We agree with these modifications and are recommending that 

Sierrita file final revised versions of these plans prior to construction.  

Implementation of the measures included in these plans would also adequately minimize 

fragmentation impacts.  Sierrita would reduce impacts on riparian vegetation that has been designated as 

jaguar critical habitat at Brown Wash by crossing the area using the drag section method and using a 75-

foot-wide corridor.  The Project would also affect riparian vegetation at other locations, which is of 

particular concern to local agencies and stakeholders, as noted during scoping and interagency meetings.   
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During native plant surveys conducted for the Project, Sierrita identified over 34,000 protected 

and other Arizona native plants, including the Pima pineapple cactus.  Sierrita would complete native 

plant surveys, obtain permission for removal, and work with the appropriate agency(ies) regarding the 

salvaging and replanting of the plants.  Sierrita would update the number of all Arizona native plants 

affected by the Project.  We are recommending that prior to construction Sierrita file the results of pre-

construction surveys for Arizona native plants within the construction and permanent right-of-way. 

During noxious weed surveys conducted for the Project, 11 non-native species were identified 

within the Project area, of which 5 species are identified by the ADA as prohibited, regulated, and/or 

restricted noxious weeds.  The potential spread of these weeds would be controlled by implementation of 

Sierrita’s Noxious Weed Control Plan.   

Fire regimes exist in the Project area, and local land managing agencies and landowners 

implement prescribed burns to reduce scrub, rehabilitate native grasses, and improve wildlife habitat.  

Sierrita would allow prescribed burns to continue during pipeline operation.  

Following construction, Sierrita would monitor disturbed areas annually for at least 5 years after 

construction in accordance with its Post-Construction Vegetation Monitoring Document.  Sierrita stated it 

has no plans to conduct routine vegetation mowing or clearing of the right-of-way during pipeline 

operation.  Sierrita does not propose to use permanent access roads during operation of the pipeline and 

stated that it would not access the right-of-way with vehicles to complete normal operations.  Since 

issuance of the draft EIS, Sierrita clarified that it would use existing roads to access the right-of-way and 

would conduct noxious weed control, vegetation monitoring, and general maintenance activities by 

pedestrian means. 

Given the measures in Sierrita’s Plan, Procedures, Reclamation Plan, Post-Construction 

Vegetation Monitoring Document, and Noxious Weed Control Plan, Sierrita’s commitment to adopt 

additional measures, and our recommendations, we conclude that the Project would not result in 

significant impacts on vegetation.  

5.1.5 Wildlife 

The various vegetation communities crossed by the proposed Project route support habitats that 

provide cover and forage for a variety of wildlife species, including birds, mammals, reptiles, amphibians, 

and invertebrates.  The Project would affect wildlife and wildlife habitats; these impacts could be 

temporary, short term, long term, or permanent.  Specifically, wildlife could be displaced, injured, or 

killed by construction activities, but these impacts would not result in population level effects.  

Construction of the Project would cause habitat fragmentation, especially in scrub/shrub habitats where 

vegetation could take an average of 76 years to recover, and in riparian areas.  The Project would also 

cross nine wildlife movement corridors.  To reasonably minimize impacts on wildlife, Sierrita would 

replant the construction right-of-way according to its Reclamation Plan, including salvaging and 

transplanting saguaro cacti and Palmer’s agave within or adjacent to the right-of-way.  Sierrita would also 

monitor the right-of-way for 5 years following construction or until restoration meets the criteria 

described in its Post-Construction Vegetation Monitoring Document.  This would reduce habitat 

fragmentation and the potential impact on wildlife habitat for many species. 

The proposed Project is located within AGFD’s GMUs 36A, 36C, and 38M.  Four big game 

species can be hunted within the Project area:  mule deer, Coues’ white-tailed deer, javelina, and 

mountain lion.  Sierrita’s construction time-frame could result in active construction occurring in crucial 

summer, summer/fall, and year-long habitats for big game species.  As a result, it is likely that big game 

would experience some adverse effects during these periods.  However, Sierrita would mitigate Project-
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related impacts by reducing vegetation clearing to those areas needed to safely and efficiently construct 

the pipeline facilities, leaving breaks in stockpiles and welded pipe strings, installing escape ramps, and 

inspecting the open ditch line.  Further, Project-related loss or change in habitat/forage would represent 

only a small percent of the overall available habitat within the broader Project area.  

A variety of migratory bird species, including both songbirds and raptors, are associated with the 

habitats identified along the proposed route.  Construction could cause direct and indirect impacts on 

raptors and other migratory birds.  In order to reduce these impacts, Sierrita would conduct pre-

construction surveys to document local occurrences of nesting birds, including raptors, unless 

construction would take place outside of the nesting periods.    

Sierrita conducted raptor surveys of the Project area in 2013 to identify specific areas where 

construction may affect active nests and where buffer zones may be required.  Prior to construction, 

Sierrita would remove inactive raptor nests that are within the construction right-of-way to prevent 

nesting of species.  During construction, Sierrita would adopt species-specific buffers around identified 

active raptor nests, limit construction vehicle traffic around active raptor nests to one pass per crew, and 

consult with the FWS on mitigation measures if an active raptor nest is located near a proposed blasting 

location.  We are recommending that prior to construction Sierrita file a copy of its pre-construction 

surveys for wildlife species and nest sites within the construction and permanent right-of-way. 

Given the measures in Sierrita’s Plan, Procedures, Reclamation Plan, Post-Construction 

Vegetation Monitoring Document, and Noxious Weed Control Plan, Sierrita’s commitment to adopt 

additional measures, and our recommendations, long-term and permanent impacts on wildlife would be 

adequately minimized. 

5.1.6 Fisheries and Aquatic Resources 

The Project would not affect any perennial or intermittent waterbodies or wetlands that support 

fisheries resources.   

5.1.7 Special Status Species 

Special status species are those species for which state or federal agencies afford an additional 

level of protection by law, regulation, or policy.  Included in this category are species federally listed as 

endangered or threatened; considered proposed or candidates for listing by the FWS under the ESA; 

considered special status; and those species that are state-listed as a state species of concern.  

Based on Sierrita’s consultation with FWS and our review of existing records, five federally 

listed threatened or endangered species; one critical habitat; three species that are proposed, candidates, or 

special-status species; and one species with proposed critical habitat are reported to potentially occur in 

the vicinity of the proposed Project.  We requested that the FWS consider the draft EIS as our BA for the 

Project.   

We determined that construction and operation of the proposed Project may affect, but is not 

likely to adversely affect the federally listed jaguar, the lesser long-nosed bat, the Chiricahua leopard frog, 

and the masked bobwhite quail, and jaguar critical habitat.  We determined that construction and 

operation of the proposed Project is likely to adversely affect the federally listed Pima pineapple cactus.  

Thus, we entered formal consultation with the FWS for this species and requested that the FWS prepare a 

Biological Opinion as to whether or not the Project would likely jeopardize the continued existence of this 

species.  We are recommending that Sierrita not begin construction of the Project until FERC staff 

completes necessary consultations with the FWS for federally listed species.   
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The remaining species (northern Mexican gartersnake, Sonoran Desert tortoise, cactus 

ferruginous pygmy-owl) are proposed, candidate, or species of concern; and critical habitat for the 

northern Mexican gartersnake is proposed in the Project area.  Known habitat for these species would be 

crossed by the Project and individuals could be impacted or lost, or habitat is near the Project area and 

would be indirectly affected.   

With Sierrita’s proposed mitigation measures and our recommendations, we determined that 

construction and operation of the Project is not likely to jeopardize the proposed northern Mexican 

gartersnake.  In the event this species becomes listed prior to initiation or completion of the Project, we 

are making a conditional determination that the Project may affect, but is not likely to adversely affect the 

northern Mexican gartersnake. 

The Project may impact individuals, but population level effects are unlikely and/or would not 

contribute to a trend towards federal listing for the candidate Sonoran Desert tortoise and cactus 

ferruginous pygmy-owl.   

With the appropriate implementation of Sierrita’s Plan and Procedures, Reclamation Plan, Post-

Construction Vegetation Monitoring Document, and Noxious Weed Control Plan, Sierrita’s commitment 

to adopt additional measures, and our recommendations, we determined that the Project is not likely to 

destroy or adversely modify proposed critical habitat for the northern Mexican gartersnake.  In the event 

that the proposed critical habitat become designated prior to initiation or completion of the Project, we are 

making a conditional determination that the Project may affect, but is not likely to adversely affect 

northern Mexican gartersnake critical habitat.  

In addition to the federally listed and candidate species, Arizona WSC, Tier 1A and Tier 1B 

SGCN, and plants protected by the Arizona Native Plant Law occur in the Project area.  We find that, 

given the nature of the species occurrence and the measures that would be implemented as part of the 

proposed Project, impacts on state-sensitive species would be avoided or adequately minimized.   

Sierrita would continue to consult with federal and state agencies regarding sensitive habitats and 

species.  Sierrita would file any agency recommendations with the FERC upon completion of the 

permitting phase of the Project.  Based on Sierrita’s commitments and proposed mitigation measures, 

Project impacts on federal and state special-status species would be adequately minimized. 

5.1.8 Land Use and Visual Resources 

As proposed, construction of the Project would affect approximately 995.1 acres of land, 

including 831.6 acres for the pipeline construction right-of-way and ATWSs; 68.9 acres for contractor 

yards; 10.2 acres for aboveground facilities; and 84.4 acres for access roads.  In response to our 

recommendation in the draft EIS, Sierrita also identified the locations where it would use an additional 20 

feet of uncleared, extra construction right-of-way adjacent to the 100-foot-wide construction right-of-way 

in select, non-sensitive locations to place woody vegetation.   

The majority of land use affected by the Project is open land used for grazing.  Sierrita would 

implement various measures (e.g., placement of salt licks) in coordination with the land-managing agency 

or landowner to keep livestock away from the right-of-way.  Sierrita would monitor the success of 

revegetation and restore all disturbed areas until restoration and revegetation is deemed successful by the 

FERC and the BANWR, regardless of the amount of time this may take.   

For about 20.9 miles of the Project, the pipeline would be generally parallel to existing rights-of-

way, reducing land use and visual impacts associated with a new right-of-way.  Following construction, 



Conclusions and Recommendations 5-8  

all affected areas outside the permanent right-of-way and aboveground facility sites would be restored and 

allowed to revert to pre-construction conditions and uses.  Lands within the permanent right-of-way 

would be restored and revegetated.  During operation of the Project, the permanent pipeline right-of-way 

and aboveground facilities would encumber approximately 380.2 acres; however, only about 10.2 acres 

would be converted to an aboveground facility site.  Sierrita would retain the easement for a 50-foot-wide 

permanent right-of-way along the Project route.  Sierrita stated it has no plans to conduct routine 

vegetation mowing or clearing of the right-of-way during pipeline operation.     

No residences or structures would be located within 50 feet of proposed construction workspaces.  

The Project would cross seven proposed trails.  Also, 12 existing roads proposed for use are partially or 

wholly within the BANWR.  Sierrita would be required to obtain an Appropriateness Determination and 

subsequently a Compatibility Determination from the FWS prior to receiving a special use permit for use 

of the roads.  The majority of land crossed by the Project (52.5 miles or about 87 percent of the Project 

total) is Arizona state trust land.   

Visual resources along the proposed Project route would be affected by the alteration of existing 

vegetative patterns associated with clearing of the construction and permanent pipeline right-of-way.  In 

order to effectively minimize visual impacts, Sierrita would reseed all areas affected by construction in 

accordance with its Reclamation Plan to return the impacted vegetation to pre-existing conditions.  

Sierrita would further monitor affected areas in accordance with its Post-Construction Vegetation 

Monitoring Document for at least 5 years following construction.  Sierrita conducted two visual 

assessments for areas determined to be most visible to area users.  Based on the visual simulations from 

road viewpoints, areas disturbed by pipeline construction would begin to resemble the surrounding area in 

about 20 years; however, some vegetation types may take as long as 76 to 215 years to become fully re-

established.  Construction of the Project facilities would not result in a substantial adverse effect on a 

scenic area or vista, substantially damage scenic resources, or substantially degrade the existing visual 

character or quality of the area or its surroundings. 

With adherence to Sierrita’s Plan, Procedures, Reclamation Plan, and Post-Construction 

Vegetation Monitoring Document, along with Sierrita’s commitment to adopt additional measures and our 

recommendations, overall impacts on land use and visual resources would be adequately minimized.   

5.1.9 Illegal Immigration and Unauthorized Right-of-Way Use 

The Project may exacerbate illegal activity already occurring within the Altar Valley.  The 

amount of illegal activity at and near U.S.-Mexico border crossings is dependent on many variables that 

are not directly measurable.  We do not have any objective criteria to determine the level of significance 

of a project’s effect on or contribution to illegal activities.  We acknowledge, however, that the Project 

could provide a new pathway for existing illegal activity within the Altar Valley.   

Sierrita proposed several measures to reduce the potential use of the right-of-way by unauthorized 

entities.  In response to our recommendation in the draft EIS, Sierrita provided a table describing the 

criteria for and sequential timing of each type of restoration measure to be installed following 

construction.  We also are recommending that Sierrita provide a statement documenting its consultations 

with CPB and appropriate law enforcement agencies regarding its Security Plan. 

Sierrita also committed to working closely with land management agencies, private landowners, 

grazing lessees, and U.S. Border Patrol personnel to deter unauthorized access to and use of the right-of-

way.  Sierrita would coordinate with these same land management agencies, landowners, and U.S. Border 

Patrol personnel to determine the adequacy and appropriateness of the proposed countermeasures as 

necessary throughout Project construction.  We conclude that implementation of Sierrita’s reclamation 
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measures and right-of-way deterrents would reasonably minimize the potential use of the right-of-way by 

unauthorized users.  Further, the U.S. Border Patrol is responsible for responding to any possible increase 

in human trafficking, narcotic trafficking, and cross border-related illegal activity resulting from the 

Project and, as a cooperating agency in the preparation of this EIS, has indicated that it has sufficient 

resources to respond to any additional illegal activity potentially induced by the Project. 

5.1.10 Socioeconomics 

The Project is located in Pima County.  The “region of influence” for the Project was defined as 

including a large city (Tucson) and two small communities (Three Points and Arivaca).  The Project 

would be approximately 10 miles from Tucson, 0.75 mile from Three Points, and 15 miles from Arivaca.  

Population densities in the region of influence range from a low of 45 persons per square mile in Arivaca 

to a high of 2,667 persons per square mile in Tucson.   

Sierrita would seek approval to construct as soon as possible after receiving all necessary federal 

authorizations and is requesting an in-service date of September 2014.  Sierrita estimates that the peak 

construction workforce would be 375 workers.  Sierrita estimates that up to 20 percent of the workforce 

(75 workers) would be local hires and about 80 percent (300 workers) would be non-local.  Due to the 

large number of hotel/motels and vacant rental units available in Tucson, we anticipate that the majority 

of the workers would temporarily relocate to Tucson to avoid long commutes from other areas.  Because 

the workforce would be relatively small, there would be adequate housing available in Tucson.   

Sierrita would avoid impacts on roads accessing two ranches, the Elkhorn Ranch and Rancho De 

La Osa, by boring their entrance routes.  Sierrita would also prohibit construction vehicle parking along 

these two roads. 

In its comments on the draft EIS, Pima County provided substantial information regarding the 

Project’s anticipated cost to the county’s public services, including but not limited to the Pima County 

Sheriff’s Department and Pima County medical examiner and public fiduciary.  It is reasonable to assume 

that, if there is an increase in illegal immigration and human and drug trafficking in the Project area (or 

anywhere for that matter), there would be an increase in costs to public services.  However, it cannot be 

determined whether the Project itself would cause an increase of or shift in illegal activities, deaths, etc. 

from what is already experienced throughout the Altar Valley as a result of undocumented immigrants or 

other unauthorized users.  Therefore, these cost estimates are speculative. 

The Project would benefit the state and local economies by creating a short-term stimulus to the 

affected areas through payroll expenditures, local purchases of consumables and Project-specific 

materials, and sales tax.  Operational impacts of these benefits would not be as significant.  The Project 

would not have a significant adverse effect on the socioeconomic conditions of the Project area. 

There is no evidence that the proposed Project would result in disproportionate effects on 

minority or low-income communities. 

5.1.11 Cultural Resources 

Sierrita conducted cultural resources surveys and prepared reports covering the entire Project, 

including the meter stations, the contractor yards, and along Project access roads. 

In total, the surveys have identified 46 archaeological sites and 180 isolated finds.  Twelve of the 

sites and all of the isolated finds are recommended not eligible for listing in the NRHP and no further 

work is recommended.  Two sites (in-use natural gas pipelines associated with EPNG’s existing system) 
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were determined to be exempt from section 106 review and no further work is recommended.  Six NRHP 

eligible sites would be outside of the APE and, therefore, not affected by the Project.  The remaining 26 

sites are recommended eligible for listing on the NRHP.  Impacts on 22 of the NRHP-eligible sites would 

be avoided during construction activities.  Data recovery investigations would be completed at the 

remaining four NRHP-eligible sites.   

The ASLD, Arizona SHPO, Arizona State Museum, BANWR, Pima County, and Native 

American tribes were provided copies of the reports for review.  To date, the BAWNR has agreed with 

Sierrita’s NRHP-eligibility recommendations.   

We and Sierrita contacted nine federally recognized Native American tribes.  We participated in 

meetings with Native American tribes and are continuing consultations with Native American tribes.  

To ensure that our responsibilities under section 106 of the NHPA are met, we are recommending 

that Sierrita not begin construction until the survey reports and treatment plan have been reviewed by the 

appropriate parties, and we provide written notification to proceed.  Compliance with section 106 of the 

NHPA has not been completed for the Project.  Therefore, to ensure that the FERC’s responsibilities 

under the NHPA and its implementing regulations are met, we are recommending that Project 

construction not begin until Sierrita files evaluation reports and treatment plans; files consultations with 

the appropriate parties; the ACHP is afforded an opportunity to comment if historic properties would be 

adversely affected; and Sierrita is notified in writing that treatment plans/mitigation measures (including 

archaeological data recovery) may be implemented and/or construction may proceed. 

5.1.12 Air Quality and Noise  

Air quality impacts associated with construction of the Project would include emissions from 

fossil-fueled construction equipment and fugitive dust.  Such air quality impacts would generally be 

temporary and localized, and are not expected to cause or contribute to a violation of applicable air 

quality standards.  Operation of the Project would not result in long-term impacts on air quality.   

With implementation of the measures proposed by Sierrita, impacts related to noise during 

construction would be minor and temporary.  Based on noise attenuation calculations, the noise level 

attributable to HDD activities at the nearest NSAs to the CAP Canal would be greater than 55 dBA Ldn, 

and the HDD activities would have a perceivable noise increase at the nearest NSAs.  We are 

recommending that Sierrita file a noise survey after the initiation of HDD activities at the CAP Canal to 

ensure noise levels on the NSA are mitigated.  Noise levels attributable to operation of the Project would 

not have a significant impact on the surrounding environment.  

5.1.13 Reliability and Safety 

The Project would be designed, constructed, operated, and maintained to meet or exceed all DOT 

safety standards for natural gas pipelines.  Following construction, Sierrita would also initiate a pipeline 

integrity management plan to ensure public safety during operation.  The Project would result in only a 

slight increase in risk to the nearby public. 

5.1.14 Cumulative Effects 

Three types of projects (past, present, and reasonably foreseeable projects) could contribute to a 

cumulative impact when considered with the Project.  These projects include transmission lines in the 

Project area, non-jurisdictional facilities associated with the Project, and unrelated projects in the vicinity 

of the proposed pipeline route.  We considered the region of influence for the cumulative impact analysis 
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to be the southwest Tucson area and Altar Valley, although some resource areas had wider areas of 

analysis.  

In summary, the Project area has been significantly impacted by past human actions such as 

planting of non-native vegetation, over and uncontrolled grazing, drought, fires, urban and road 

development, off-road foot and vehicle traffic, and the impacts associated with those activities (e.g., 

spread of noxious weeds, creation of gullies, erosion, littering).  The significant impacts of past actions 

are related mainly to waterbodies, vegetation, and wildlife.  Because the impacts of past actions on these 

resources (waterbodies, vegetation, and wildlife) are significant, the cumulative impacts of past actions 

when considered in conjunction with the Project and other present and reasonably foreseeable actions, 

regardless of magnitude, also would be significant.  For this reason, many of Sierrita’s mitigation 

measures address these sensitive resources.  Regarding other resources discussed in this EIS, we 

determined that the impacts of the Project when considered in conjunction with past, present, and 

reasonably foreseeable actions would not be significant.  

5.1.15 Alternatives Considered 

The No Action Alternative was considered.  While the No Action Alternative would eliminate the 

environmental impacts identified in this final EIS, international markets would be denied the Project 

objective of delivering 200,846 Dth/d of natural gas from EPNG’s existing pipeline system to Mexico.  

This denial might result in a greater reliance on alternative fossil fuels, such as coal or fuel oil, or both, 

which are not as clean as natural gas, or renewable energies, which are not always reliable or available in 

sufficient quantities to support most market requirements.  We also evaluated the use of alternative energy 

sources and the potential effects of energy conservation, but these measures would not satisfy the need for 

the proposed Project. 

Our analysis of system alternatives included an evaluation of whether existing or proposed 

natural gas pipeline systems could meet the proposed Project objectives while offering an environmental 

advantage over the Project.  A system alternative for the Project would need to be able to transport similar 

volumes of natural gas to Sasabe, Arizona.  We are not aware of any existing pipeline systems with 

expansion plans that could meet the purpose and need of the Project.  Similarly, we anticipate that 

impacts associated with construction and operation of system alternatives involving existing/proposed 

pipelines in the region would be greater than those of the proposed Project due to the amount of looping 

and new construction required to connect the systems to the Project terminus.  Consequently, no system 

alternatives were identified that are environmentally preferable to the proposed Project. 

We evaluated eight major route alternatives to the proposed Project route.  Seven of these would 

not offer a significant environmental advantage over the proposed Project route and, therefore, we 

eliminated them from further consideration.  One of these route alternatives would meet the Project 

objectives, would be technically and economically feasible, and would confer an environmental 

advantage over the proposed route.  However, the route alternative is located on the BANWR, which is 

managed by the FWS and subject to FWS approval.  The FWS believes that the route alternative would 

not promote the mission of the NWRS or the purposes for which the BAWNR was established.  

Therefore, based on this land use conflict, we do not recommend this alternative.  

In response to comments on the draft EIS, we also discussed alternative delivery locations at the 

U.S.-Mexico border.  Alternative delivery points have been determined to not meet the Project objectives. 

Since issuance of the draft EIS, Sierrita adopted a route variation to address a landowner request 

to move the pipeline to a more favorable location on the property and to avoid a water well.  We agree.  

As such, Sierrita’s variation was analyzed as part of the proposed Project in section 4.0 of this EIS.   
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We also analyzed two route variations based on landowner requests.  We are not recommending 

either variation because they would result in more environmental impacts and would not offer any 

significant environmental advantages over the proposed route.   

5.2 FERC STAFF’S RECOMMENDED MITIGATION 

If the Commission authorizes the Sierrita Pipeline Project, we recommend that the following 

measures be included as specific conditions in the Commission’s Order.  We believe that these measures 

would further mitigate the environmental impact associated with construction and operation of the 

proposed Project.  In the following section, “file” means to file with the Secretary at the FERC.    

1. Sierrita shall follow the construction procedures and mitigation measures described in its 

applications and supplements including responses to staff data requests and as identified in the 

EIS, unless modified by the Order.  Sierrita must: 

a. request any modification to these procedures, measures, or conditions in a filing; 

b. justify each modification relative to site-specific conditions; 

c. explain how that modification provides an equal or greater level of environmental 

protection than the original measure; and 

d. receive approval in writing from the Director of the OEP before using that 

modification. 

2. The Director of OEP has delegated authority to take whatever steps are necessary to ensure the 

protection of all environmental resources during construction and operation of the Project.  This 

authority shall allow: 

a. the modification of conditions of the Order; and 

b. the design and implementation of any additional measures deemed necessary (including 

stop-work authority) to assure continued compliance with the intent of the environmental 

conditions as well as the avoidance or mitigation of adverse environmental impact 

resulting from Project construction and operation. 

3. Prior to any construction, Sierrita shall file an affirmative statement, certified by a senior 

company official, that all company personnel, EIs, and contractor personnel will be informed of 

the EI’s authority and have been or will be trained on the implementation of the environmental 

mitigation measures appropriate to their jobs before becoming involved with construction and 

restoration activities.  

4. The authorized facility locations shall be as shown in the EIS, as supplemented by filed alignment 

sheets.  As soon as they are available, and before the start of construction, Sierrita shall file 

any revised detailed survey alignment maps/sheets at a scale not smaller than 1:6,000 with station 

positions for all facilities approved by the Order.  All requests for modifications of environmental 

conditions of the Order or site-specific clearances must be written and must reference locations 

designated on these alignment maps/sheets. 

Sierrita’s exercise of eminent domain authority granted under NGA section 7(h) in any 

condemnation proceedings related to the Order must be consistent with these authorized facilities 

and locations.  Sierrita’s right of eminent domain granted under NGA section 7(h) does not 

authorize it to increase the size of its natural gas (pipeline/facilities) to accommodate future needs 

or to acquire a right-of-way for a pipeline to transport a commodity other than natural gas. 
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5. Sierrita shall file detailed alignment maps/sheets and aerial photographs at a scale not smaller 

than 1:6,000 identifying all route realignments or facility relocations, and staging areas, pipe 

storage yards, new access roads, and other areas that will be used or disturbed and have not been 

previously identified in filings.  Approval for each of these areas must be explicitly requested in 

writing.  For each area, the request must include a description of the existing land use/cover type, 

documentation of landowner approval, whether any cultural resources or federally listed 

threatened or endangered species will be affected, and whether any other environmentally 

sensitive areas are within or abutting the area.  All areas shall be clearly identified on the 

maps/sheets/aerial photographs.  Each area must be approved in writing by the Director of OEP 

before construction in or near that area. 

This requirement does not apply to extra workspace allowed by Sierrita’s Upland Erosion 

Control, Revegetation, and Maintenance Plan and/or minor field realignments per landowner 

needs and requirements which do not affect other landowners or sensitive environmental areas 

such as wetlands. 

 Examples of alterations requiring approval include all route realignments and facility location 

changes resulting from: 

a. implementation of cultural resources mitigation measures; 

b. implementation of endangered, threatened, or special concern species mitigation 

measures; 

c. recommendations by state regulatory authorities; and 

d. agreements with individual landowners that affect other landowners or could affect 

sensitive environmental areas. 

6. Within 60 days of the acceptance of the Certificate and before construction begins, Sierrita 

shall file an Implementation Plan for review and written approval by the Director of OEP.  

Sierrita must file revisions to the plan as schedules change.  The plan shall identify: 

a. how Sierrita will implement the construction procedures and mitigation measures 

described in its application and supplements (including responses to staff data requests), 

identified in the EIS, and required by the Order; 

b. how Sierrita will incorporate these requirements into the contract bid documents, 

construction contracts (especially penalty clauses and specifications), and construction 

drawings so that the mitigation required at each site is clear to onsite construction and 

inspection personnel; 

c. the number of EIs assigned, and how the company will ensure that sufficient personnel 

are available to implement the environmental mitigation; 

d. company personnel, including EIs and contractors, who will receive copies of the 

appropriate material; 

e. the location and dates of the environmental compliance training and instructions Sierrita 

will give to all personnel involved with construction and restoration (initial and refresher 

training as the Project progresses and personnel change with the opportunity for OEP 

staff to participate in the training sessions);  

f. the company personnel (if known) and specific portion of Sierrita’s organization having 

responsibility for compliance; 

g. the procedures (including use of contract penalties) Sierrita will follow if noncompliance 

occurs; and 

h. for each discrete facility, a Gantt or PERT chart (or similar Project scheduling diagram), 

and dates for: 
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(1) the completion of all required surveys and reports; 

(2) the environmental compliance training of onsite personnel; 

(3) the start of construction; and 

(4) the start and completion of restoration. 

7. Beginning with the filing of its Implementation Plan, Sierrita shall file updated status reports on a 

weekly basis until all construction activities are complete and FERC staff determine that 

weekly reports are no longer required.  On request, these status reports will also be provided to 

other federal and state agencies with permitting responsibilities.  Status reports shall include: 

a. an update on Sierrita’s efforts to obtain the necessary federal authorizations; 

b. the construction status of the Project, work planned for the following reporting period, 

and any schedule changes for stream crossings or work in other environmentally-

sensitive areas; 

c. a listing of all problems encountered and each instance of noncompliance observed by the 

EIs during the reporting period (both for the conditions imposed by the Commission and 

any environmental conditions/permit requirements imposed by other federal, state, or 

local agencies); 

d. a description of the corrective actions implemented in response to all instances of 

noncompliance, and their cost; 

e. the effectiveness of all corrective actions implemented; 

f. a description of any landowner/resident complaints which may relate to compliance with 

the requirements of the Order, and the measures taken to satisfy their concerns; and 

g. copies of any correspondence received by Sierrita from other federal, state, or local 

permitting agencies concerning instances of noncompliance, and Sierrita’s response. 

8. Prior to receiving written authorization from the Director of OEP to commence 

construction of any Project facilities, Sierrita shall file documentation that it has received all 

applicable authorizations required under federal law (or evidence of waiver thereof). 

9. Sierrita must receive written authorization from the Director of OEP before placing the Project 

into service.  Such authorization will only be granted following a determination that 

rehabilitation and restoration of the right-of-way and other areas affected by the Project are 

proceeding satisfactorily. 

10. Within 30 days of placing the authorized facilities in service, Sierrita shall file an affirmative 

statement, certified by a senior company official: 

a. that the facilities have been constructed in compliance with all applicable conditions, and 

that continuing activities will be consistent with all applicable conditions; or 

b. identifying which of the Certificate conditions Sierrita has complied with or will comply 

with.  This statement shall also identify any areas affected by the Project where 

compliance measures were not properly implemented, if not previously identified in filed 

status reports, and the reason for noncompliance. 

11. Prior to construction, Sierrita shall file a revised version of its Plan that identifies rock terraces 

as a measure to control erosion.  (section 4.2.2) 

12. Prior to construction, Sierrita shall file revised versions of its Reclamation Plan and Post-

Construction Vegetation Monitoring Document that identifies its final seed mixes, rates, and 
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timing and incorporates changes to the location and/or number of representative monitoring plots 

based on consultations with the NRCS.  (section 4.4.8.2) 

13. Prior to construction, Sierrita shall file the results of pre-construction surveys completed within 

the construction and permanent right-of-way for: 

a. Arizona native plants; and 

b. wildlife species and bird nest sites.  (sections 4.4.8.2 and 4.5.1) 

14. Sierrita shall not begin construction of the Project facilities until: 

a. the FERC staff completes any necessary consultation with the FWS for federally listed 

species; and 

b. Sierrita has received written notification from the Director of OEP that construction 

and/or use of mitigation (including implementation of conservation measures) may begin.  

(section 4.7.1) 

15. Prior to construction, Sierrita shall file a statement documenting its consultations with CBP and 

other applicable law enforcement agencies regarding its Security Plan.  (section 4.9.1) 

16. Sierrita shall not begin construction of Project facilities or use of all contractor yards or 

temporary work areas and to-be-improved access roads until: 

a. Sierrita files: 

(1) all evaluation reports and treatment plans; and 

(2) comments on all survey reports, evaluation reports, and treatment plans from the 

Arizona SHPO, as well as any comments from federally recognized Indian tribes, 

the BANWR, the ASLD, the Arizona State Museum, and Pima County Cultural 

Resources and Historic Preservation Division, as applicable; 

b. the ACHP is afforded an opportunity to comment if historic properties will be adversely 

affected; and 

c. the FERC staff reviews and the Director of OEP approves the cultural resources reports 

and plans, and notifies Sierrita in writing that treatment plans/mitigation measures 

(including archaeological data recovery) may be implemented and/or construction may 

proceed.  

All material filed with the Commission that contains location, character, and ownership 

information about cultural resources must have the cover and any relevant pages therein clearly 

labeled in bold lettering “CONTAINS PRIVILEGED INFORMATION - DO NOT 

RELEASE.”  (section 4.11.4) 

17. Within 2 days of the start of the HDD activities at the CAP Canal, Sierrita shall file a noise 

survey demonstrating that the noise at the NSAs nearest to the North and South staging areas that 

is attributable to the HDD is either below 55 dBA Ldn or is not more than 10 dB over the existing 

ambient noise levels as determined by preconstruction surveys.  (section 4.12.2.3) 
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 National Oceanic and Atmospheric Administration, National Marine Fisheries Service 
  Steve Leathery, National NEPA Coordinator 
 National Oceanic and Atmospheric Administration, Program Planning and Integration 
  Steve Kokkinakis, NEPA Policy and Compliance 
Department of Defense, DC 
 Department of the Air Force 
  Steve Zanders, SAF/EIE 
 Department of the Air Force, Basing and Units 
  Jack Bush, Senior Planning/NEPA Program Manager 
 Department of the Army, Office of Deputy Assistant Secretary of the Army 
  Cheryl Antosh, Assistant for Sustainability 
 Department of the Army, Office of the Assistant Chief of Staff for Installation Management 
  Jennifer Leonard 
 Department of the Navy 
  Karen Foskey, Environmental Planning/NEPA Lead 
 Office of the Undersecretary of Defense, Installations and Environment 
  Terry Bowers, Director Environmental Security 
Department of Energy, DC 
 Manager, Natural Gas Regulatory Activities 
 John Anderson, Director for Import/Export Activities 
 Office of Environmental Compliance 
  Dave Huizengo, Senior Advisor 
 Office of Intergovernmental Affairs 
  Carol M. Borgstrom, Director 
Department of Health and Human Services, DC 
 Edward Pfister, Environmental Program Manager 
Department of Health and Human Services, GA 
 Center for Disease Control 
  George Chandler, Director, Build and Facilities Office 
 Division of Emergency and Environmental Health Services 
  Sharunda Buchanan, Director 
Department of Homeland Security, AZ 
 Customs and Border Protection, Border Patrol, Tucson 
  Steven Adkison 
  Brent Cagen, Public Relations 
  Chief Patrol Agent 
  Stephen Edmison 
  Mario Escalante 
  Katy Foscue, Supervisory Border Patrol Agent - Ranch Liaison 
  Erin Jackson, Border Patrol Agent - Ranch Liaison 
  Don Jones, Public Lands Liaison 
  Jon Joyner, (A)DPAIC 
  Raleigh L. Leonard, Division Chief, Operational Programs 
  Samuel Lucio 
  Fredrick McGrew 
  Alilia McNeal 
  Joe Oliver 
  Manuel Padilla, Jr., Acting Chief Patrol Agent 
  Roger San Martin, Agent in Charge 
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  Roberto Vega, FOS Acting Special Operations Supervisor  
Department of Homeland Security, DC 
 Coast Guard 
  Commandant Robert Papp 
 Coast Guard, Commandant 
  Admiral 
 Coast Guard, Office of Environmental Management 
  Ed Wandelt, Chief 
 Coast Guard, Office of Operating and Environmental Standards  
 Customs and Border Protection 
  Don Beckham 
  Michael J. Fisher, Chief, U.S. Border Patrol 
  Christopher Oh, Branch Chief 
Department of Housing and Urban Development, DC 
 Environmental Planning Division 
  James M. Potter, Community Planner 
Department of Justice, DC 
 Environmental and Natural Resources Division, Natural Resources Section 
  Beverly Li, NEPA Coordinator 
 Land and Natural Resources Division 
Department of Labor, DC 
 Office of Regulatory Economics 
Department of State, AZ 
 International Boundary and Water Commission, Nogales Field Office and Wastewater  
 Treatment Plant 
  John Light, Area Operations Manager 
 International Boundary and Water Commission, U.S. Section 
  Donald Atwood, Assistant Area Operations Manager 
Department of State, DC 
 Mary D. Hassell, CEP, NEPA Coordinator 
Department of State, TX 
 International Boundary and Water Commission, U.S. Section 
  Gilbert Anaya, Supervisory Natural Resources Specialist 
  Jesus S. Heredia, P.E., Civil Engineer 
  Mark Howe, Cultural Resources Specialist 
  Jose Nuñez, Supervisory Civil Engineer 
  Duane Price, Realty Officer 
 International Boundary and Water Commission, U.S. Section, Boundary and Realty Office 
  Jackie Corpus, Administrative Support  
Department of the Interior, AZ 
 Bureau of Land Management, Tucson Field Office 
 Bureau of Reclamation, Phoenix Area Office 
  John McGlothlen 
 Fish and Wildlife Service 
  Scott Richardson 
 Fish and Wildlife Service, Buenos Aires National Wildlife Refuge 
  Sally A. Gall, Refuge Manager 
  Juliette Gutierrez, Assistant Manager 
 Fish and Wildlife, Arizona Ecological Services Office 
  Jean Calhoun, Assistant Field Supervisor 
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  Steve Spangle, Field Supervisor 
 Geological Survey 
 Geological Survey, Sonoran Desert Research Station 
  Cecil Schwalbe 
  Brent Sigafus 
Department of the Interior, CO 
 National Park Service, Environmental Planning and Compliance Branch 
  Patrick Walsh, Chief 
Department of the Interior, DC 
 Bureau of Land Management, Division of Decision Support, Planning, and NEPA 
  Kerry Rodgers, Senior NEPA Specialist 
 Minerals Management Service 
  Deputy Assistant Secretary for Land 
 Office of Environmental Policy and Compliance, Natural Resource Management 
  Vijai N. Rai, Team Leader 
  David Sire, Team Leader 
Department of the Interior, NM 
 Fish and Wildlife Service, Region 2 Regional Office 
  Tom Harvey 
 National Park Service, Chihuahuan Desert Network 
  Kirsten Gallo 
Department of the Interior, VA 
 Bureau of Indian Affairs, Division of Environment, Safety and Cultural Resources  
  Marv Keller, Chief 
 Fish and Wildlife Service 
  Pat Carter, NEPA Coordinator 
 Geological Survey, Environmental Management Branch 
  Esther Eng, Chief 
Department of Transportation, CO 
 Pipeline and Hazardous Materials Safety Administration, Office of Pipeline Safety, Western 

Region Community Assistance and Technical Services 
 Pipeline and Hazardous Materials Safety Administration, Pipeline Safety Western Region  
  Chris Hoidal, Director 
Department of Transportation, DC 
 Environmental Policy Team Leader 
 Pipeline and Hazardous Materials Administration 
  Administrator 
  Magdy El-Sibaie, Associate Administrator 
  Sherri Pappas, Office Chief Counsel 
 Pipeline and Hazardous Materials Administration, Office of Pipeline Safety 
  Jeffrey Wiese, Associate Administrator 
 Surface Transportation Board, Section of Environmental Analysis 
  Victoria Rutson, Chief 
Environmental Protection Agency, CA 
 Region 9 
  Kathleen Martyn Goforth, Manager 
Environmental Protection Agency, DC 
 Jerome Blackman, Natural Gas STAR 
 Office of Enforcement and Compliance Assurance 
  Cynthia Giles, Assistant Administrator 
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 Office of Federal Activities 
  Susan E. Bromm, Acting Director 
  Robert Hargrove, NEPA Compliance 
 Office of Federal Activities, NEPA Compliance Division 
  Cliff Rader, Director 
Senate, DC 
 Committee on Energy and Natural Gas 
 Energy and Natural Resources Committee Office 
  Jeff Bingaman, Chairman 
 

Federal Representatives and Senators 
 
Representative Raul Grijalva 
Ruben Reyes, Office of Congressman Raul Grijalva 
 
Senator Jeff Flake 
Senator John McCain 
Rick Stilgenbauer, Office of Senator John McCain 
 

State Representatives and Senators 
 
Representative Andrea Dalessandro 
Representative Tom Forese 
Representative Sally Ann Gonzales 
Representative Rick Gray 
Representative Peggy Judd 
Representative Frank Pratt 
Representative Macario Saldate 
Representative Thomas Shope 
Representative David Stevens 
 
Senator Andy Biggs 
Senator Olivia Cajero-Bedford 
Senator Gail Griffin 
Senator John McComish 
Senator Michele Reagan 
 

Native American Tribes 
 
Louis Manuel, Jr., Chairperson, Ak-Chin Indian Community 
Caroline Antone, Manager, Cultural Resources, Ak-Chin Indian Community, Cultural Resources 

Department 
Gregory Mendoza, Governor, Gila River Indian Community 
Larry Benallie, Jr., Archaeological Compliance Specialist, Gila River Indian Community, Tribal Historic 

Preservation Office 
Barnaby Lewis, THPO, Gila River Indian Community, Tribal Historic Preservation Office 
LeRoy N. Shingoitewa, Chairman, Hopi Tribe 
Leigh Kuwanwisiwma, Director, Hopi Tribe, Hopi Cultural Preservation Office 
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Peter S. Yucupicio, Chairperson, Pascua Yaqui Tribe 
Robert Gillon, Asst. Attorney General, Pascua Yaqui Tribe, Office of the Attorney General 
Amanda Sampson Lomayesva, Pascua Yaqui Tribe, Office of the Attorney General 
Arlen Quetawki, Sr., Governor, Pueblo of Zuni 
Kurt Dongoske, RPA, Director/Tribal Historic Preservation Officer, Pueblo of Zuni, Zuni Heritage & 

Historic Preservation  
Diane Enos, President, Salt River Pima-Maricopa Indian Community 
Ms. Rivers, O'odham Language and Historic Tech, Salt River Pima-Maricopa Indian Community 
Shane Anton, Preservation Programs Manager, Salt River Pima-Maricopa Indian Community, Cultural 

Resources Department 
Kelly Washington, Cultural Resources Director, Salt River Pima-Maricopa Indian Community, Cultural 

Resources Department 
Terry Rambler, Chairman, San Carlos Apache Tribe 
Vernelda J. Grant, Archaeologist & Director, San Carlos Apache Tribe, Historic Preservation and 

Archaeology Department 
David Tenario, San Xavier District Natural Resources 
Tim Joaquin, Chairman of Legislative, Tohono O'odham Nation 
Ned Norris, Jr., Chairman, Tohono O'odham Nation 
Peter Steere, THPO, Tohono O'odham Nation 
Laura Berglan, Assistant Attorney General, Tohono O'odham Nation 
Jonathan L. Jantzen, Attorney General, Tohono O'odham Nation 
 

Arizona State Agencies 
 
Governor Janice Brewer 
Arizona Corporation Commission 
 Pipeline Safety Section 
  Robert E. Miller, Pipeline Supervisor 
Central Arizona Project 
 Karen Ayotte, Lands and Records 
 Lands Department 
  Cal Pepper, Lands Supervisor 
Department of Agriculture 
 Licensing and Registration Section 
 Donald Butler, Director 
Department of Environmental Quality 
 Henry Darwin, Director 
 Sherri Zendri 
 Air Quality Planning Section 
  Lhamo LeMoine 
  Diane L. Arnst, Manager 
 Water Quality Division 
  Linda Taunt, Deputy Director 
  Wendy LeStarge 
 Water Quality Division - Surface Water Section 
  Lavinia Wright 
  Christopher Henninger 
  Joanie Rhyner 
  Robert Scalamera 
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Department of Fire, Building, and Life Safety 
 Office of Manufactured Housing 
Department of Health Services 
 Will Humble, Director 
Department of Transportation 
 Don Cassano 
 Tucson District 
  Sylvia Hannah, Permit Supervisor 
Department of Water Resources 
 Sandra Fabritz-Whitney, Director 
Game and Fish Department 
 Kristin Terpening, Habitat Specialist, Region V 
 Josh T. Avey, Habitat Branch Chief 
 John Windes, Habitat Program Manager, Region V 
 Project Evaluation Program, WMHB 
  Project Evaluation Program Supervisor 
Natural Resource Conservation Districts State Association 
 Stefanie Smallhouse, Executive Director 
Office of the Governor 
 Ryan Owens, Assistant Policy Advisor 
 Kevin Kinsall, Policy Advisor, Natural Resources 
 Energy Office 
  Leisa Brug 
State Land Department 
 Mark Edelman, AICP, Planning Unit Supervisor 
 Ruben Ojeda, Manager, Right-of-Way Section 
 Vanessa Hickman, Deputy Commissioner; Public Affairs, Legislative & Comm. 
 Maria Baier, State Land Commissioner 
 Tim Bolton, Principal Planner 
 Mike Farley, Senior Engineer 
 Natural Resources Division 
  Stephen Williams, Director 
 Right-of-Way Section 
  James Rees, Right-of-Way Administrator 
State Parks 
 State Historic Preservation Office 
  Kris Dobschuetz 
  James Garrison, State Historic Preservation Officer 
  Bill Collins, Deputy SHPO/Historian 
 

County Agencies 
 
Pima County 
 
Board of Supervisors 
 Sharon Bronson, Supervisor 
 Ray Carroll, Supervisor 
 Richard Elias, Supervisor 
 Ally Miller, Supervisor 
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 Ramon Valadez, Supervisor 
Department of Environmental Quality - Air Program 
 Ursula Kramer, Director 
Department of Environmental Quality - Community Outreach 
 Beth Gorman 
Department of Environmental Quality - Environmental Quality Division 
 Richard Grimaldi, Deputy Director 
Department of Transportation 
 Ted Roberts 
Development Services - Building Safety & Sustainability Division 
 Daniel Ice, Asst. Building Official 
 Yves Khawam, Chief Building Official 
Development Services - Public Works Building 
Natural Resource Conservation District 
 Stuart Bengson, Supervisor 
 James Chilton, Supervisor 
 John King, Vice Chairman 
 Andrew McGibbon, Chairman 
Natural Resources, Parks and Recreation 
 Kerry Baldwin, Natural Resources Division Manager 
Office of Emergency Management 
 Andy D'Entremont, Emergency Management Coordinator 
Office of Sustainability & Conservation 
 Linda Mayro, Director 
 Sherry Ruther, Environmental Planning Manager 
Office of Sustainability & Conservation; Cultural Resources and Historic Preservation Office 
 Loy Neff, Program Manager 
Office of the County Administrator 
 Diana Durazo, Staff Assist. To County Administrator 
 Charles Huckelberry, County Administrator 
Real Property Services 
 Michael Stofko, Special Projects 
Real Property Services, Flood Control District 
Regional Flood Control District 
 Greg Saxe, Environmental Planning Manager 
 Eric Shepp 
Sheriff’s Office 
 Clarence Dupnik, Sheriff 
 
Santa Cruz County 
 
Board of Supervisors 
 John Maynard, Supervisor 
 Rudy Molera, Supervisor 
 Manny Ruiz, Supervisor 
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Town Agencies 
 
Arturo R. Garino, Mayor, Nogales, AZ 
Michael J. Massee, Deputy City Attorney, Nogales, AZ 
Leticia Robinson, City Clerk, Nogales, AZ 
Olga R. Valdez, Vice Mayor, Nogales, AZ 
Sahuarita Police Department, Sahuarita, AZ 
Planning and Development Services, Tucson, AZ 
Andrew Quigley, Assistant City Manager, Tucson, AZ 
Karen Rahn, Stormwater Management, Tucson, AZ 
Roger Randolph, City Clerk, Tucson, AZ 
Real Property Division, Tucson, AZ 
Jonathan Rothschild, Mayor, Tucson, AZ 
 

Libraries 
 
Caviglia-Arivaca Branch Library (Pima County), Mary Kasulaitis, Librarian, Arivaca, AZ 
Southwest Branch Library (Pima County), Tucson, AZ 
 

Media 
 
The Connection, Arivaca, AZ 
Green Valley News and Sun, Green Valley, AZ 
Arizona Daily Star, Tucson, AZ 
Tony Davis, Arizona Daily Star, Tucson, AZ 
Sam Salzwedel, KVOA-TV, Tucson, AZ 
 

Intervenors 
 
Laura Berglan, Office of the Attorney General, Sells, AZ 
Jonathan Jantzen, Office of the Attorney General, Sells, AZ 
Lawrence Robertson, Attorney, Munger Chadwick, P.L.C., Tubac, AZ 
Vicki France, Pima County Natural Resource Conservation District, Tucson, AZ 
Michael LeBlanc, Deputy County Attorney, Pima County, Tucson, AZ 
Tobin L. Voge, Manager Wholesale, Tucson Electric Power Company, Tucson, AZ 
Amy Welander, Senior Attorney, Tucson Electric Power Company, Tucson, AZ 

 
David K. Dewey, Assistant General Counsel, Sierrita Gas Pipeline, LLC, Colorado Springs, CO 
Francisco Tarin, Director, Regulatory Affairs, Sierrita Gas Pipeline, LLC, Colorado Springs, CO 
 
Douglas Canter, Attorney, McCarthy, Sweeney & Harkaway P.C., Washington, DC 
Laura Chipkin, Schiff Hardin LLP, Washington, DC 
John Gregg, Washington, DC 
Douglas John, John & Hengerer, Washington, DC 
Thomas Knight, Attorney, Locke Lord LLP, Washington, DC 
J. Michel Marcoux, ESQ, Partner, Schiff Hardin LLP, Washington, DC 
James F. Moriarty, ESQ, Partner, Locke Lord LLP, Washington, DC 
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John A. Cogan, Managing Member, The JohnCo Group LLC, Harvey, LA 

 
Sammy K. Brown, Manager/Federal Regulatory Affairs, Southwest Gas Corporation, Las Vegas, NV 

 
Stanley R. Gross, El Paso Electric Company, El Paso, TX 
 

Organizations, Individuals, and Landowners 
 
Friends of Buenos Aires National Wildlife Refuge, Arivaca, AZ  
Roger L. Beal, Arivaca, AZ  
Richard Conway, Friends of Buenos Aires, Arivaca, AZ 
Mark Dresang, Arivaca, AZ 
Arienne Ellis, Arivaca, AZ 
Pam Giese, Arivaca, AZ 
Richard Giese, Arivaca, AZ 
Alex Huesler, Arivaca, AZ 
Rob Kasulaitis, Arivaca, AZ 
Mary Kasulaitis, Arivaca, AZ 
Peter Leon, Arivaca, AZ 
Marji Leon, Arivaca, AZ 
David Manning, Arivaca, AZ 
Paula Perino, Arivaca, AZ 
David Perino, Arivaca, AZ 
Mary Scott (and/or Dewine), Arivaca, AZ 
Barbara Stockwell, Arivaca, AZ 
National Interest Consulting, Casa Grande, AZ 
Dan Robinett, Robinett Rangeland Resources LLC, Elgin, AZ 
C. Benson Hufford, Hufford, Horstman, Mongini, Parnell Tucker PC, Flagstaff, AZ 
Eve Ross, Flagstaff, AZ 
Walter M. Taylor, MD, Flagstaff, AZ 
Bob Fanell, Green Valley, AZ 
Andrew McGibbon, Chairman, Pima Natural Resource Conservation District, Green Valley, AZ 
Ralph Shelton, Green Valley, AZ 
Cedric Hay, Director, Contracts and Regulatory Affairs, Trico Electric Power Cooperative, Marana, AZ 
Jonathan Bjork, Boa Sorte LP, Mesa, AZ 
Sonya Edwards, Mesa, AZ 
Philip Kline, Southeast Arizona Butterfly Association, Oro Valley, AZ 
Jim Littlejohn, Oro Valley, AZ 
Marvin G. Stafford, Oro Valley, AZ 
Susan Tanner, Oro Valley, AZ 
Dennis Parker, Attorney at Law, Patagonia, AZ 
Sandy Bahr, Chapter Director, Sierra Club – Grand Canyon Chapter, Phoenix, AZ 
Dave Brown, Arizona State University, Phoenix, AZ 
Jennifer Kaplan, Partners for Fish and Wildlife, Arizona Ecological Services Field Off, Phoenix, AZ 
Land Department, Central Arizona Project, Phoenix, AZ 
Kenneth P. Langton, Chair, Sierra Club – Grand Canyon Chapter, Phoenix, AZ 
Randy Serraglio, Chair, Sierra Club – Rincon Group, Phoenix, AZ 
Michael Hollister, Sahuarita, AZ 
Bavoquivari LLC, Sasabe, AZ 
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Gordo Development LLC, Sasabe, AZ 
Tracy Banker-Murtadza, Sasabe, AZ 
David Fernandez, Sasabe, AZ 
Tim Foley, Sasabe, AZ 
Sally A. Gall, USA - Buenos Aires National Wildlife Refuge, Sasabe, AZ 
William Light, Sasabe, AZ 
N. Troy McDaniel, Sasabe, AZ 
Melissa Owen and N. Troy McDaniel, Sierra Vista Ranch, Sasabe, AZ 
Richard Schultz, Sasabe, AZ 
Karl A. Wood, Sasabe, AZ 
Marshall Magruder, Systems Engineer, Tubac, AZ 
Larry Robertson, Santa Margarita Ranch, Tubac, AZ 
Tucson Audubon Society, Tucson, AZ 
Brickyard Investments LP, Tucson, AZ 
Sergio Abila, Sky Island Alliance, Tucson, AZ 
Joline Albaugh, Tucson, AZ 
Jim Ambrose, Tucson, AZ 
Michael Ames, Tucson, AZ 
Greta Anderson, Western Watersheds Project, Tucson, AZ 
Dan Austin, Arizona Sonora Desert Museum, Tucson, AZ 
Leonard F. Austin, Jr. Rev Fam TR, Tucson, AZ 
Jesus Rosales Badillo, Tucson, AZ 
Dinah Bear, Tucson, AZ 
Jennifer Alicia Bernard, Tucson, AZ 
Acasia Berry, Executive Director, Sky Island Alliance, Tucson, AZ 
Steve Bland, Tucson, AZ 
George Bland, Tucson, AZ 
Michael E. and Tonya M. Bolen, Tucson, AZ 
Concepcion Bonillas Almazan, Tucson, AZ 
Etta Bryant, Tucson, AZ 
Debbie Buecher, Buecher Biological Consulting, Tucson, AZ 
Carolyn Campbell, Coalition for Sonoran Desert Protection, Tucson, AZ 
Judith Carte, Tucson, AZ 
Ricardo and Lorena Cazares, Tucson, AZ 
Cindy Coping, Chairman, Pima Natural Resource Conservation District, Tucson, AZ 
William E. and Mary C. Downey, Tucson, AZ 
Melanie Emerson, Executive Director, Sky Island Alliance, Tucson, AZ 
Calistro and Thomasine S. Estrella, Tucson, AZ 
Jordan D. Feld, CM AICP, Tucson Airport Authority Inc, Tucson, AZ 
Shirley B. Firing, Tucson, AZ 
Larry Fisher, Professor, University of Arizona, School of Natural Resources and the Environment, Tucson, 

AZ 
Vicki France, Program Administrator, Pima Natural Resource Conservation District, Tucson, AZ 
Ramon V. and Sylvia F. Gastelum, Tucson, AZ 
Thomas Gilliss, President, Santa Margarita Ranch Inc, Tucson, AZ 
Charlotte Thea Gomez, Tucson, AZ 
Carol Gorsuch, Tucson, AZ 
Cindy Granger, Diamond Bell Ranch, Tucson, AZ 
Bob Granger, Tucson, AZ 
Paul Green, Executive Director, Tucson Audubon Society, Tucson, AZ 
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Stella Guana, Tucson, AZ 
Margret Hahn, Tucson, AZ 
John Heid, Tucson, AZ 
Daniel L. and Erin L. Hodges, Tucson, AZ 
Gary F. Hollahan, Greg S. Hollahan, and Jennifer Alicia Bernard, Tucson, AZ 
Richard Kennedy, Tucson, AZ 
Patricia Kennedy, Tucson, AZ 
Dan and Monica King, Tucson, AZ 
John and Pat King, Pima Natural Resource Conservation District/Altar Valley Conservation Alliance, 

Tucson, AZ 
Joseph W. King, Anvil Ranch, Tucson, AZ 
Patricia King, President, Altar Valley Conservation Alliance, Tucson, AZ 
Sarah King, Anvil Ranch, Tucson, AZ 
John W. King, Anvil Ranch, Tucson, AZ  
John F. King & Son, Inc., Tucson, AZ 
Otto J. Lacayo, Tucson, AZ 
R. Jean Lance, Tucson, AZ 
Walter Lane, Manager, Santa Margarita Ranch Inc, Tucson, AZ 
Ken Langton, Tucson, AZ 
Bob Linsell, Resource Manager / Geologist, Granite Construction, Tucson, AZ 
Lois Martin, Tucson, AZ 
Jim Marx, Tucson, AZ 
Gary Maskarinec, Wildlands Restoration, Tucson, AZ 
Robert Mathieson, Tucson, AZ 
Anne McGoldrick, Tucson, AZ 
Roger E. McManus, Tucson, AZ 
Tom Miller, Tucson, AZ 
Mary Miller, Secretary/Treasurer, Elkhorn Ranch, Tucson, AZ 
Charles Miller, President, Elkhorn Ranch, Tucson, AZ 
Thomas A. Miller, Vice President, Elkhorn Ranch, Tucson, AZ 
Alicia Miller, Tucson, AZ 
Bob and Janet D. Miller, Tucson, AZ 
Mary Miller, Vice President/Programs, Altar Valley Conservation Alliance, Tucson, AZ 
Joann Morgan, Tucson, AZ 
Jenny Neeley, Sky Island Alliance, Tucson, AZ 
Erin Nelson, Tucson, AZ 
Thomas G. and Lou Anne Peck, Tucson, AZ 
Nancy Peterson, Tucson, AZ 
Chet Phillips, Tucson, AZ 
Karen Potter, Tucson, AZ 
Brian Powell, Tucson, AZ 
Joy Quick, Tucson, AZ 
Carl Quick, Tucson, AZ 
Keith Rosenblum, Tucson, AZ 
Randy Serraglio, Sierra Club; Southwest Conservation Advocate, Center for Biological Diversity, Tucson, 

AZ 
Patti Shirley, Director, Equine Encore Foundation, Tucson, AZ 
Ronnie Sidner, Ecological Consulting and Research, Tucson, AZ 
Ralph Siedel, Tucson, AZ 
Rudolph Soto and Esperanza Gonzales, Tucson, AZ 
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Sherie Steele, Tucson, AZ 
Don Stewart, Tucson, AZ 
Richard V. and Sue A. Sullivan, Tucson, AZ 
Christine Szuter, Tucson, AZ 
Jacob D. Tilley, Tucson, AZ 
Ernesto and Gina Valdez-Badilla, Tucson, AZ 
Paula Wagner, Tucson, AZ 
Jerome Wagner, Tucson, AZ 
Kirby Wagner, Tucson, AZ 
Bruce Walsh, University of Arizona, Dept of Ecology and Evolutionary Biology, Tucson, AZ 
Scott Wilbon, Tucson, AZ 
Karen Williams, Tucson, AZ 
Caroline Wilson, Tucson, AZ 
Kellie Wolverton, Tucson, AZ 
Connie Yazzie, Arizona Board of Regents for University of Arizona, Tucson, AZ 
Forrest Sherman, Tumacacori, AZ 
John King, Northern Arizona University, Biology Dept, Yuma, AZ 

 
Eric and Sarina Hamer, Belmont, CA 
Nathan F. Sayre, Associate Professor and Chair, University of California, Berkeley, Department of 

Geography, Berkeley, CA 

 
El Paso Natural Gas Company, Colorado Springs, CO 
Lee and Roger Calkins, Grand Junction, CO 
Mary Lamy, Hygiene, CO 
Susan J. Eckert, Santarella & Eckert, LLC, Littleton, CO 
Joseph M. Santarella Jr., Santarella & Eckert, LLC, Littleton, CO 

 
J.T. Coe, Greenwich, CT 

 
Thomas V. Urmy, Jr., Shapiro Haber & Urmy LLP, Boston, MA 
Shelby Kimmel, Cambridge, MA 
Lucy Burton, Mashpee, MA 
Delores and Ken Kimmel, Newton, MA 
Judith S. King, Time and Quiet Press, Southborogh, MA 
B.A. King, Time and Quiet Press, Southborogh, MA 
Tony King, Southborogh, MA 
Peter B. Strong, Wenham, MA 

 
Judith S. King, Time and Quiet Press, Kennebunkport, ME 
B.A. King, Time and Quiet Press, Kennebunkport, ME 

 
Linda Miller, Belgrade, MT 

 
Michael Goddard, Fallon, NV 

 
Ellen Peterson, Stanfordville, NY 
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Robert Teran, Fort Worth, TX 
D. Park Smith, D. Park Smith and Associates, Irving, TX 

 
Dave Stinson, LMI/Border Patrol, McLean, VA 

 
Marguerite Miller, Daniel, WY 
 
Alma Griselda Cevantes Padilla, Director General, MGI Supply, Ltd., Col Petróleos Mexicanos, MX 
Carlos Pesquieira, Baboquivari, LLC, Altar, Sonora, MX 
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APPENDIX C 
 
 

WOODY VEGETATION STOCKPILE PLACEMENT AREAS  
BY MILEPOST ASSOCIATED WITH THE SIERRITA PIPELINE PROJECT 
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Woody Vegetation Stockpile Placement Areas by Milepost 

Begin Milepost End Milepost Distance (feet) Land Use Acres 

0.0 0.1 158 Residential 0.1 

0.1 0.1 158 Open Land 0.1 

0.3 0.3 370 Open Land 0.2 

0.3 0.5 845 Open Land 0.4 

0.6 0.7 370 Open Land 0.2 

1.3 1.5 1,056 Open Land 0.5 

1.6 1.7 475 Open Land 0.2 

2.3 2.4 528 Open Land 0.2 

4.7 5.0 1,742 Open Land 0.8 

7.1 7.3 1,056 Open Land 0.5 

7.8 7.9 475 Open Land 0.2 

8.0 8.1 581 Open Land 0.3 

18.7 18.9 1,003 Open Land 0.5 

18.9 19.0 475 Open Land 0.2 

19.2 19.3 739 Open Land 0.3 

19.4 19.5 528 Open Land 0.2 

19.5 19.7 898 Open Land 0.4 

19.7 19.8 581 Open Land 0.3 

19.8 19.9 317 Open Land 0.2 

20.0 20.2 845 Open Land 0.4 

20.5 20.6 264 Open Land 0.1 

20.8 20.8 422 Open Land 0.2 

21.6 21.7 581 Open Land 0.3 

21.8 21.9 528 Open Land 0.2 

22.1 22.4 1,637 Open Land 0.8 

22.5 22.7 792 Open Land 0.4 

22.7 22.8 422 Open Land 0.2 

22.9 23.0 370 Open Land 0.2 

23.1 23.1 264 Open Land 0.1 

23.1 23.5 1,742 Open Land 0.8 

23.5 23.8 1,478 Open Land 0.7 

23.9 24.3 1,901 Open Land 0.9 

24.4 24.8 2,006 Open Land 0.9 

25.0 25.1 581 Open Land 0.3 

25.2 25.6 2,323 Open Land 1.1 

R25.8 R26.2 2,112 Open Land 1.0 

R26.6 R26.8 1,056 Open Land 0.5 

R27.0 R27.1 529 Open Land 0.2 

R27.4 R27.5 536 Open Land 0.3 

R28.8 R28.9 528 Open Land 0.2 

R29.1 R29.2 528 Open Land 0.2 

R29.3 R29.4 522 Open Land 0.2 

R29.8 R29.9 524 Open Land 0.2 

R30.1 R30.2 526 Open Land 0.2 

R30.4 R30.5 528 Open Land 0.2 

R31.1 R31.4 1,584 Open Land 0.7 

R31.8 R32.0 1,056 Open Land 0.5 

R32.1 R32.3 1,056 Open Land 0.5 
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Woody Vegetation Stockpile Placement Areas by Milepost 

Begin Milepost End Milepost Distance (feet) Land Use Acres 

R32.4 R32.9 2,640 Open Land 1.2 

R33.7 R33.9 1,056 Open Land 0.5 

R34.4 R34.9 2,640 Open Land 1.2 

R35.4 R35.8 2,112 Open Land, Residential 1.0 

R36.1 R36.7 3,168 Open Land 1.5 

R36.8 R37.0 1,056 Open Land 0.5 

R37.3 R37.5 1,056 Open Land 0.5 

R37.6 R37.7 528 Open Land 0.2 

36.7 37.4 3,696 Open Land 1.7 

37.9 38.2 1,267 Open Land 0.6 

38.2 38.4 845 Open Land 0.4 

38.7 38.8 422 Open Land 0.2 

38.8 39.0 1,056 Open Land 0.5 

39.1 39.3 1,003 Open Land 0.5 

39.3 39.5 845 Open Land 0.4 

40.0 40.5 2,482 Open Land 1.1 

41.2 41.4 1,056 Open Land 0.5 

42.4 42.5 317 Open Land 0.2 

42.6 42.7 739 Open Land 0.3 

42.7 43.0 1,267 Open Land 0.6 

44.0 44.3 1,531 Open Land 0.7 

44.6 44.7 792 Open Land 0.4 

45.2 45.4 1,056 Open Land 0.5 

46.0 46.1 528 Open Land 0.2 

47.2 47.5 1,584 Open Land 0.7 

47.9 48.1 792 Open Land 0.4 

48.3 48.5 686 Open Land 0.3 

49.3 49.4 581 Open Land 0.3 

54.9 55.0 581 Open Land 0.3 

55.0 55.2 792 Open Land 0.4 

55.2 55.3 686 Open Land 0.3 

55.3 55.5 950 Open Land 0.4 

55.5 55.7 1,109 Open Land 0.5 

55.8 56.1 1,795 Open Land 0.8 

56.1 56.5 2,006 Open Land 0.9 

56.5 56.6 211 Open Land 0.1 

56.6 56.7 528 Open Land 0.2 

56.7 56.8 634 Open Land 0.3 

56.8 57.0 845 Open Land 0.4 

57.0 57.3 1,426 Open Land 0.7 

57.3 57.6 1,795 Open Land 0.8 

57.7 58.0 1,531 Open Land 0.7 

58.0 58.2 634 Open Land 0.3 

58.2 58.3 898 Open Land 0.4 

58.4 58.9 2,693 Open Land 1.2 

59.0 59.1 422 Open Land 0.2 

   Project Total 44.0 
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ADDITIONAL TEMPORARY WORKSPACES BY MILEPOST 
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Additional Temporary Workspaces by Milepost 

Milepost Dimensions Feature Crossing/Use 
Area Affected 

(acres) Land Ownership Land Use 

0.0 Varies Tie-in Site / Road Bore 0.3 Private Land EPNG Easement; 
Residential 

0.2 25 x 150 Floodplain Crossing 0.1 State Trust Land Open Land 

0.2 25 x 150 Floodplain Crossing 0.1 State Trust Land Open Land 

0.8 110 x 300 HDD Equipment Layout 0.8 License Agreement with the Central 
Arizona Watershed District 

Open Water 

0.8 90 x 300 HDD Equipment Layout 0.6 License Agreement with the Central 
Arizona Watershed District 

Open Water 

1.6 15 x 350 Floodplain Crossing 0.1 State Trust Land Open Land 

1.6 15 x 350 Floodplain Crossing 0.1 State Trust Land Open Land 

2.0 25 x 200 Road Bore 0.1 Pima County Open Land 

2.0 25 x 182 Road Bore 0.1 Pima County Open Land 

2.0 25 x 100 Road Bore 0.1 Pima County Open Land 

2.0 25 x 100 Road Bore 0.1 Pima County Open Land 

2.2 25 x 195 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.2 25 x 200 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.3 25 x 197 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.3 25 x 200 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.5 25 x 310 Floodplain Crossing 0.2 Pima County (Grazing Lease Area) Open Land 

2.5 25 x 310 Floodplain Crossing 0.2 Pima County (Grazing Lease Area) Open Land 

2.7 15 x 180 Floodplain Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.7 15 x 180 Floodplain Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.7 25 x 200 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.7 25 x 158 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.8 25 x 200 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

2.8 25 x 200 Road Crossing 0.1 Pima County (Grazing Lease Area) Open Land 

5.1 25 x 171 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.1 25 x 198 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.2 25 x 220 Floodplain Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.2 25 x 203 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.2 25 x 197 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.2 25 x 220 Floodplain Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.4 25 x 200 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.4 25 x 200 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.4 25 x 200 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.4 25 x 200 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.6 15 x 150 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.6 25 x 200 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

5.9 25 x 445 Dry Wash Crossing <0.1 Private Land; Tucson Airport Authority Open Land 

5.9 25 x 430 Dry Wash Crossing <0.1 Private Land; Tucson Airport Authority Open Land 

6.1 15 x 100 Floodplain Crossing <0.1 Private Land; Tucson Airport Authority Open Land 

6.1 15 x 100 Floodplain Crossing <0.1 Private Land; Tucson Airport Authority Open Land 

6.2 25 x 195 Road Bore 0.1 Private Land; Tucson Airport Authority Open Land 

6.3 25 x 205 Road Bore 0.1 Private Land; Tucson Airport Authority Open Land 

6.3 25 x 144 Road Bore 0.1 Private Land; Tucson Airport Authority Open Land 

6.3 25 x 215 Road Bore 0.1 Private Land; Tucson Airport Authority Open Land 
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Additional Temporary Workspaces by Milepost 

Milepost Dimensions Feature Crossing/Use 
Area Affected 

(acres) Land Ownership Land Use 

6.7 15 x 180 Floodplain Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

6.7 15 x 180 Floodplain Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

7.0 15 x 110 Floodplain Crossing <0.1 Private Land; Tucson Airport Authority Open Land 

7.0 15 x 110 Floodplain Crossing <0.1 Private Land; Tucson Airport Authority Open Land 

7.5 25 x 194 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

7.5 25 x 148 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

7.6 25 x 378 Road Crossing 0.2 Private Land; Tucson Airport Authority Open Land 

7.6 25 x 225 Road Crossing 0.1 Private Land; Tucson Airport Authority Open Land 

7.9 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

7.9 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

8.1 25 x 194 Road Bore 0.1 State Trust Land Open Land 

8.1 25 x 206 Road Bore 0.1 State Trust Land Open Land 

8.1 25 x 206 Road Bore 0.1 State Trust Land Open Land 

8.1 25 x 194 Road Bore 0.1 State Trust Land Open Land 

8.7 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

8.7 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

8.9 15 x 45 Floodplain Crossing <0.1 State Trust Land Open Land 

8.9 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

8.9 15 x 45 Floodplain Crossing <0.1 State Trust Land Open Land 

9.2 25 x 370 Floodplain Crossing 0.2 State Trust Land Open Land 

9.2 25 x 370 Floodplain Crossing 0.2 State Trust Land Open Land 

9.5 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

9.8 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

9.8 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

9.9 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

9.9 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

10.2 25 x 450 Dry Wash Crossing 0.3 State Trust Land Open Land 

10.3 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

10.3 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

10.4 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

10.4 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

10.7 25 x 454 Road Bore 0.3 State Trust Land Open Land 

10.7 25 x 459 Road Bore 0.3 State Trust Land Open Land 

10.8 25 x 200 Dry Wash Crossing 0.1 State Trust Land Open Land 

11.3 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

11.3 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

11.4 15 x 110 Floodplain Crossing <0.1 State Trust Land Open Land 

11.4 15 x 110 Floodplain Crossing <0.1 State Trust Land Open Land 

11.5 15 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

11.5 15 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

11.7 15 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

11.7 15 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

12.0 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

12.0 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

12.3 25 x 110 Floodplain Crossing 0.1 State Trust Land Open Land 

12.3 25 x 110 Floodplain Crossing 0.1 State Trust Land Open Land 

12.6 15 x 110 Floodplain Crossing <0.1 State Trust Land Open Land 

12.6 15 x 110 Floodplain Crossing <0.1 State Trust Land Open Land 
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Additional Temporary Workspaces by Milepost 

Milepost Dimensions Feature Crossing/Use 
Area Affected 

(acres) Land Ownership Land Use 

12.9 25 x 290 Floodplain Crossing 0.2 State Trust Land Open Land 

13.4 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

13.7 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

13.7 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

13.8 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

13.8 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

14.2 15 x 160 Floodplain Crossing 0.1 State Trust Land Open Land 

14.2 15 x 160 Floodplain Crossing 0.1 State Trust Land Open Land 

14.4 15 x 130 Floodplain Crossing <0.1 State Trust Land Open Land 

14.4 15 x 130 Floodplain Crossing <0.1 State Trust Land Open Land 

14.6 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

14.6 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

14.8 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

14.8 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

15.1 25 x 393 Road Bore 0.2 State Trust Land Open Land 

15.1 25 x 195 Road Bore 0.1 State Trust Land Open Land 

15.1 25 x 245 Road Bore 0.1 State Trust Land Open Land 

15.2 Varies Road Bore 0.1 State Trust Land Open Land 

15.4 25 x 370 Floodplain Crossing 0.2 State Trust Land Open Land 

15.4 25 x 370 Floodplain Crossing 0.2 State Trust Land Open Land 

15.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

15.7 25 x 60 Floodplain Crossing <0.1 State Trust Land Open Land 

15.9 25 x 40 Floodplain Crossing <0.1 State Trust Land Open Land 

16.0 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

16.0 25 x 40 Floodplain Crossing <0.1 State Trust Land Open Land 

16.0 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

16.0 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

16.3 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

16.3 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

16.5 25 x 150 Floodplain Crossing 0.1 State Trust Land Open Land 

16.5 25 x 150 Floodplain Crossing 0.1 State Trust Land Open Land 

16.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

16.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

16.9 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

16.9 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

17.2 15 x 120 Floodplain Crossing <0.1 State Trust Land Open Land 

17.2 15 x 120 Floodplain Crossing <0.1 State Trust Land Open Land 

17.4 15 x 120 Floodplain Crossing <0.1 State Trust Land Open Land 

17.4 15 x 120 Floodplain Crossing <0.1 State Trust Land Open Land 

17.5 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

17.5 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

17.7 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

17.7 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

17.9 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

17.9 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

18.3 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

18.3 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

18.5 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 



D-4 

APPENDIX D (cont’d) 
 

Additional Temporary Workspaces by Milepost 

Milepost Dimensions Feature Crossing/Use 
Area Affected 

(acres) Land Ownership Land Use 

18.5 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

18.6 25 x 110 Floodplain Crossing 0.1 State Trust Land Open Land 

18.6 25 x 110 Floodplain Crossing 0.1 State Trust Land Open Land 

18.9 25 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

18.9 25 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

19.1 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

19.1 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

19.3 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

19.3 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

19.4 25 x 370 Floodplain Crossing 0.2 State Trust Land Open Land 

19.4 25 x 370 Floodplain Crossing 0.2 State Trust Land Open Land 

19.5 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

19.5 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

19.8 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

19.8 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

19.9 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

19.9 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

19.9 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

19.9 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

20.0 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

20.0 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

20.2 25 x 240 Floodplain Crossing 0.1 State Trust Land Open Land 

20.2 25 x 240 Floodplain Crossing 0.1 State Trust Land Open Land 

20.5 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

20.5 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

20.6 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

20.6 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

20.7 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

20.7 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

20.8 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

20.8 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

20.9 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

20.9 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

21.1 15 x 120 Floodplain Crossing <0.1 State Trust Land Open Land 

21.1 15 x 120 Floodplain Crossing <0.1 State Trust Land Open Land 

21.2 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

21.2 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

21.4 25 x 410 Floodplain Crossing 0.2 Private Land Open Land 

21.4 25 x 410 Floodplain Crossing 0.2 Private Land Open Land 

21.5 25 x 120 Floodplain Crossing 0.1 Private Land Open Land 

21.5 25 x 120 Floodplain Crossing 0.1 Private Land Open Land 

21.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

21.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

21.8 15 x 90 Floodplain Crossing <0.1 Private Land Open Land 

21.8 15 x 90 Floodplain Crossing <0.1 Private Land Open Land 

21.9 15 x 80 Floodplain Crossing <0.1 Private Land Open Land 

21.9 15 x 80 Floodplain Crossing <0.1 Private Land Open Land 

22.1 25 x 150 Floodplain Crossing 0.1 Private Land Open Land 



D-5 

APPENDIX D (cont’d) 
 

Additional Temporary Workspaces by Milepost 

Milepost Dimensions Feature Crossing/Use 
Area Affected 

(acres) Land Ownership Land Use 

22.1 25 x 150 Floodplain Crossing 0.1 Private Land Open Land 

22.4 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

22.4 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

22.5 25 x 100 Floodplain Crossing 0.1 Private Land Open Land 

22.5 25 x 100 Floodplain Crossing 0.1 Private Land Open Land 

22.7 25 x 110 Floodplain Crossing 0.1 Private Land Open Land 

22.7 25 x 110 Floodplain Crossing 0.1 Private Land Open Land 

23.0 25 x 190 Floodplain Crossing 0.1 Private Land Open Land 

23.0 25 x 190 Floodplain Crossing 0.1 Private Land Open Land 

23.1 25 x 40 Floodplain Crossing <0.1 Private Land Open Land 

23.1 25 x 40 Floodplain Crossing <0.1 Private Land Open Land 

23.5 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

23.5 15 x 90 Floodplain Crossing <0.1 State Trust Land Open Land 

24.4 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

24.4 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

25.1 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

25.1 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

25.7 15 x 270 Floodplain Crossing 0.1 State Trust Land Open Land 

25.7 15 x 270 Floodplain Crossing 0.1 State Trust Land Open Land 

25.8 15 x 30 Floodplain Crossing <0.1 State Trust Land Open Land 

R25.8 15 x 30 Floodplain Crossing <0.1 State Trust Land Open Land 

R26.3 25 x 450 Dry Wash Crossing 0.3 State Trust Land Open Land 

R26.3 25 x 450 Dry Wash Crossing 0.3 State Trust Land Open Land 

R26.5 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

R26.5 15 x 100 Floodplain Crossing <0.1 State Trust Land Open Land 

R27.2 25 x 236 Road Bore 0.1 State Trust Land Open Land 

R27.2 25 x 272 Road Bore 0.2 State Trust Land Open Land 

R27.3 25 x 684 Road Bore 0.1 State Trust Land Open Land 

R27.3 25 x 241 Road Bore 0.1 State Trust Land Open Land 

R27.6 15 x 330 Floodplain Crossing 0.1 State Trust Land Open Land 

R27.6 15 x 330 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.1 15 x 290 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.1 15 x 290 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.2 15 x 290 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.2 15 x 290 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.3 25 x 100 Dry Wash Crossing 0.1 State Trust Land Open Land 

R28.5 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

R28.5 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

R28.5 15 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

R28.5 15 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

R28.5 25 x 100 Dry Wash Crossing 0.1 State Trust Land Open Land 

R28.6 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.6 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

R28.7 25 x 449 Dry Wash Crossing 0.3 State Trust Land Open Land 

R28.7 25 x 448 Dry Wash Crossing 0.3 State Trust Land Open Land 

R29.0 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

R29.0 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

R29.1 25 x 680 Floodplain Crossing 0.4 State Trust Land Open Land 
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R29.1 25 x 680 Floodplain Crossing 0.4 State Trust Land Open Land 

R29.3 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

R29.3 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

R29.3 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

R29.3 15 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

R30.1 25 x 449 Dry Wash Crossing 0.3 State Trust Land Open Land 

R30.1 25 x 449 Dry Wash Crossing 0.3 State Trust Land Open Land 

R30.3 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

R30.3 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

R30.4 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

R30.4 25 x 180 Floodplain Crossing 0.1 State Trust Land Open Land 

R30.6 15 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

R30.6 15 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

R30.7 25 x 290 Floodplain Crossing 0.2 State Trust Land Open Land 

R30.7 25 x 290 Floodplain Crossing 0.2 State Trust Land Open Land 

R31.0 25 x 668 Road Bore 0.4 State Trust Land Open Land 

R31.0 25 x 203 Road Bore 0.1 State Trust Land Open Land 

R31.0 25 x 238 Road Bore 0.1 State Trust Land Open Land 

R31.1 25 x 574 Road Bore 0.3 State Trust Land Open Land 

R31.7 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

R31.7 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

R32.1 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

R32.1 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

R32.4 25 x 200 Road Crossing 0.1 State Trust Land Open Land 

R33.0 25 x 475 Dry Wash Crossing 0.3 State Trust Land Open Land 

R33.2 25 x 846 Dry Wash Crossing 0.8 State Trust Land Open Land 

R33.2 25 x 605 Dry Wash Crossing 0.5 State Trust Land Open Land 

R33.4 25 x 449 Dry Wash Crossing 0.3 State Trust Land Open Land 

R33.4 25 x 450 Dry Wash Crossing 0.3 State Trust Land Open Land 

R34.1 25 x 198 Road Crossing 0.1 State Trust Land Open Land 

R34.2 25 x 2417 Road Crossing 1.4 State Trust Land Open Land 

R35.1 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

R35.1 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

R35.2 25 x 450 Dry Wash Crossing 0.3 Private Land Open Land, 
Residential 

R35.4 50 x 400 Dry Wash Crossing 0.5 Private Land Open Land, 
Residential 

R35.8 50 x 300 Dry Wash Crossing 0.3 State Trust Land Open Land 

R37.0 25 x 200 Road Crossing 0.1 State Trust Land Open Land 

R37.2 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

R37.2 15 x 140 Floodplain Crossing <0.1 State Trust Land Open Land 

R37.3 25 x 450 Dry Wash Crossing 0.3 State Trust Land Open Land 

R37.3 25 x 450 Dry Wash Crossing 0.3 State Trust Land Open Land 

R37.3 25 x 439 Dry Wash Crossing 0.3 State Trust Land Open Land 

R37.6 25 x 449 Dry Wash Crossing 0.3 State Trust Land Open Land 

R37.6 25 x 449 Dry Wash Crossing 0.3 State Trust Land Open Land 

39.3 25 x 900 Floodplain Crossing 0.5 State Trust Land Open Land 

39.3 25 x 900 Floodplain Crossing 0.5 State Trust Land Open Land 

39.9 25 x 150 Floodplain Crossing 0.1 State Trust Land Open Land 
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39.9 25 x 150 Floodplain Crossing 0.1 State Trust Land Open Land 

40.1 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

40.1 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

40.2 25 x 594 Dry Wash Crossing 0.3 State Trust Land Open Land 

40.3 25 x 1220 Dry Wash Crossing 0.7 State Trust Land Open Land 

40.4 25 x 446 Dry Wash Crossing 0.3 State Trust Land Open Land 

40.5 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

40.5 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

40.8 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

40.8 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

41.1 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

41.1 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

41.4 25 x 212 Road Bore 0.1 State Trust Land Open Land 

41.4 25 x 200 Road Bore 0.1 State Trust Land Open Land 

41.4 25 x 200 Road Bore 0.1 State Trust Land Open Land 

41.4 25 x 195 Road Bore 0.1 State Trust Land Open Land 

42.5 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

42.5 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

42.7 25 x 1430 Floodplain Crossing 0.8 State Trust Land Open Land 

42.7 25 x 1430 Floodplain Crossing 0.8 State Trust Land Open Land 

43.2 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

43.2 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

43.5 25 x 2540 Floodplain Crossing 1.5 State Trust Land Open Land 

43.5 25 x 2540 Floodplain Crossing 1.5 State Trust Land Open Land 

43.8 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

43.8 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

44.0 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

44.0 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

44.1 25 x 410 Floodplain Crossing 0.2 State Trust Land Open Land 

44.1 25 x 410 Floodplain Crossing 0.2 State Trust Land Open Land 

44.9 25 x 950 Floodplain Crossing 0.5 State Trust Land Open Land 

44.9 25 x 950 Floodplain Crossing 0.5 State Trust Land Open Land 

45.2 25 x 60 Floodplain Crossing <0.1 State Trust Land Open Land 

45.2 25 x 60 Floodplain Crossing <0.1 State Trust Land Open Land 

45.3 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

45.3 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

45.6 25 x 550 Floodplain Crossing 0.3 State Trust Land Open Land 

45.6 25 x 550 Floodplain Crossing 0.3 State Trust Land Open Land 

45.7 25 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

45.7 25 x 50 Floodplain Crossing <0.1 State Trust Land Open Land 

46.2 25 x 570 Floodplain Crossing 0.3 State Trust Land Open Land 

46.2 25 x 570 Floodplain Crossing 0.3 State Trust Land Open Land 

46.5 25 x 280 Floodplain Crossing 0.1 State Trust Land Open Land 

46.5 25 x 280 Floodplain Crossing 0.1 State Trust Land Open Land 

46.7 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

46.7 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

46.9 25 x 420 Floodplain Crossing 0.2 State Trust Land Open Land 

46.9 25 x 420 Floodplain Crossing 0.2 State Trust Land Open Land 
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47.2 25 x 194 Road Bore 0.1 State Trust Land Open Land 

47.3 25 x 195 Road Bore 0.1 State Trust Land Open Land 

47.3 25 x 194 Road Bore 0.1 State Trust Land Open Land 

47.3 25 x 194 Road Bore 0.1 State Trust Land Open Land 

47.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

47.7 25 x 80 Floodplain Crossing <0.1 State Trust Land Open Land 

47.9 25 x 190 Floodplain Crossing 0.1 State Trust Land Open Land 

47.9 25 x 190 Floodplain Crossing 0.1 State Trust Land Open Land 

48.2 25 x 380 Floodplain Crossing 0.2 State Trust Land Open Land 

48.2 25 x 380 Floodplain Crossing 0.2 State Trust Land Open Land 

48.3 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

48.3 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

48.9 25 x 380 Floodplain Crossing 0.2 State Trust Land Open Land 

48.9 25 x 380 Floodplain Crossing 0.2 State Trust Land Open Land 

49.4 25 x 2080 Floodplain Crossing 1.2 State Trust Land Open Land 

49.4 25 x 2080 Floodplain Crossing 1.2 State Trust Land Open Land 

50.0 25 x 470 Floodplain Crossing 0.3 State Trust Land Open Land 

50.0 25 x 470 Floodplain Crossing 0.3 State Trust Land Open Land 

50.1 15 x 130 Floodplain Crossing <0.1 State Trust Land Open Land 

50.1 15 x 130 Floodplain Crossing <0.1 State Trust Land Open Land 

50.2 25 x 270 Floodplain Crossing 0.2 State Trust Land Open Land 

50.2 25 x 270 Floodplain Crossing 0.2 State Trust Land Open Land 

50.5 15 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

50.5 15 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

50.5 15 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

50.5 15 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

50.9 25 x 930 Floodplain Crossing 0.5 Private Land Open Land 

50.9 25 x 930 Floodplain Crossing 0.5 Private Land Open Land 

51.2 25 x 169 Road Bore 0.1 State Trust Land Open Land 

51.2 25 x 170 Road Bore 0.1 State Trust Land Open Land 

51.5 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

51.5 25 x 140 Floodplain Crossing 0.1 State Trust Land Open Land 

51.6 25 x 190 Floodplain Crossing 0.1 State Trust Land Open Land 

51.6 25 x 190 Floodplain Crossing 0.1 State Trust Land Open Land 

52.0 25 x 60 Floodplain Crossing <0.1 State Trust Land Open Land 

52.0 25 x 60 Floodplain Crossing <0.1 State Trust Land Open Land 

52.3 25 x 1090 Floodplain Crossing 0.6 State Trust Land Open Land 

52.3 25 x 1090 Floodplain Crossing 0.6 State Trust Land Open Land 

53.3 25 x 890 Floodplain Crossing 0.4 State Trust Land Open Land 

53.3 25 x 890 Floodplain Crossing 0.4 State Trust Land Open Land 

53.8 25 x 160 Floodplain Crossing 0.1 State Trust Land Open Land 

53.9 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

53.9 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

54.2 25 x 330 Floodplain Crossing 0.2 State Trust Land Open Land 

54.2 25 x 330 Floodplain Crossing 0.2 State Trust Land Open Land 

54.6 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

54.6 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

54.7 25 x 130 Floodplain Crossing 0.1 Private Land Open Land 
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54.7 25 x 130 Floodplain Crossing 0.1 Private Land Open Land 

55.3 50 x 170 Pipe Bend Installation 0.2 Private Land Open Land 

55.4 25 x 250 Floodplain Crossing 0.1 Private Land Open Land 

55.4 25 x 250 Floodplain Crossing 0.1 Private Land Open Land 

55.6 50 x 174 Pipe Bend Installation 0.2 Private Land Open Land 

55.7 25 x 100 Floodplain Crossing 0.1 Private Land Open Land 

55.7 25 x 100 Floodplain Crossing 0.1 Private Land Open Land 

55.8 25 x 80 Floodplain Crossing <0.1 Private Land Open Land 

55.8 25 x 80 Floodplain Crossing <0.1 Private Land Open Land 

56.5 25 x 208 Road Bore 0.1 State Trust Land Open Land 

56.5 25 x 197 Road Bore 0.1 State Trust Land Open Land 

56.5 25 x 203 Road Bore 0.1 State Trust Land Open Land 

56.6 25 x 192 Road Bore 0.1 State Trust Land Open Land 

56.9 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

56.9 25 x 90 Floodplain Crossing 0.1 State Trust Land Open Land 

57.3 50 x 185 Pipe Bend Installation 0.2 State Trust Land Open Land 

57.5 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

57.5 25 x 70 Floodplain Crossing <0.1 State Trust Land Open Land 

57.7 50 x 192 Dry Wash Crossing 0.2 State Trust Land Open Land 

57.8 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

57.8 25 x 40 Floodplain Crossing <0.1 State Trust Land Open Land 

57.8 25 x 40 Floodplain Crossing <0.1 State Trust Land Open Land 

57.9 25 x 120 Floodplain Crossing 0.1 State Trust Land Open Land 

58.0 Varies Side-Slope Construction and 
Pipe Bend Installation 

0.7 State Trust Land Open Land 

58.3 50 x 186 Pipe Bend Installation 0.2 State Trust Land Open Land 

58.3 20 x 452 Side-Slope Construction and 
Pipe Bend Installation 

0.2 State Trust Land Open Land 

58.4 25 x 100 Floodplain Crossing 0.1 State Trust Land Open Land 

58.5 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

58.5 25 x 200 Floodplain Crossing 0.1 State Trust Land Open Land 

58.5 Varies Side-Slope Construction and 
Pipe Bend Installation 

0.3 State Trust Land Open Land 

58.7 50 x 179 Pipe Bend Installation 0.2 State Trust Land Open Land 

58.8 25 x 130 Floodplain Crossing 0.1 State Trust Land Open Land 

59.0 50 x 171 Pipe Bend Installation 0.2 State Trust Land Open Land 

59.1 Varies Side-Slope Construction 1.6 State Trust Land Open Land 

59.4 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

59.4 25 x 170 Floodplain Crossing 0.1 State Trust Land Open Land 

59.8 50 x 171 Pipe Bend Installation 0.2 State Trust Land Open Land 

59.9 50 x 176 Pipe Bend Installation 0.2 State Trust Land Open Land 

60.1 25 x 230 Floodplain Crossing 0.1 State Trust Land Open Land 

60.1 25 x 230 Floodplain Crossing 0.1 State Trust Land Open Land 

60.7 25 x 110 Floodplain Crossing 0.1 State Trust Land Open Land 

60.7 25 x 110 Floodplain Crossing 0.1 State Trust Land Open Land 

  Project Total 59.7   
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SIERRITA PROJECT 1 

Sierrita Upland Erosion Control, Revegetation, 
and Maintenance Plan 

I. Applicability 
As outlined below, Sierrita Gas Pipeline LLC (Sierrita) is proposing modifications to the 
FERC Plan (May 2013 Version) for its Sierrita Pipeline Project. This section will apply to all 
non-wetland areas of the Project. Wetland and waterbody features are addressed in Sierrita’s 
Wetland and Waterbody Construction and Mitigation Procedures (Sierrita’s Procedures).  

Deviations that involve measures different from those contained in this Plan will only be 
permitted as certificated by the Commission or by written approval of the Director of the 
Office of Energy Projects (OEP), or his/her designee, unless specifically required in writing by 
another Federal, State, or land managing agency for the portion of the Project on its land. 
Sierrita will file other agency requirements with the Secretary of the Commission (Secretary) 
prior to construction. 

No wetlands are crossed by the Project. All of the surface water features identified in the 
Project area, with the exception of the CAP Canal, are classified as ephemeral or dry washes. 
Most dry washes traversed by the Project will be crossed using typical cross-country 
construction methods. Dry washes that are connected to and located upstream of a wildlife / 
livestock tank will be crossed using typical cross-country construction methods with the 
additional erosion control measures provided in Sierrita’s Procedures.  The CAP Canal is 
considered the only waterbody crossed by the Project. 

II. Supervision and Inspection 

A. Environmental Inspection 
1. At least two Environmental Inspectors are required for each construction spread 

during construction and restoration (as defined by section V). The number and 
experience of Environmental Inspectors assigned to each construction spread shall 
be appropriate for the length of the construction spread and the 
number/significance of resources affected. 

2. Environmental Inspectors shall have peer status with all other activity inspectors. 

3. Environmental Inspectors shall have the authority to stop activities that violate the 
environmental conditions of the FERC’s Orders, stipulations of other environmental 
permits or approvals, or landowner easement agreements; and to order appropriate 
corrective action. 

4. Sierrita agrees to a FERC Third Party Compliance Monitoring Program for non-
Federal and Federal land along the length of the Project. 

B. Responsibilities of Environmental Inspectors 
At a minimum, the Environmental Inspector(s) shall be responsible for: 
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SIERRITA PROJECT 2 

1. Inspecting construction activities for, compliance with the requirements of this Plan, 
Sierrita’s Procedures, the environmental conditions of the FERC’s Orders, the 
mitigation measures proposed by the project sponsor (as approved and/or modified 
by the Order), other environmental permits and approvals, and environmental 
requirements in landowner easement agreements. 

2. Identifying, documenting, and overseeing corrective actions, as necessary to bring an 
activity back into compliance; 

3. Verifying that the limits of authorized construction work areas and locations of 
access roads are visibly marked before clearing, and maintained throughout 
construction; 

4. Verifying the location of signs and highly visible flagging marking the boundaries of 
sensitive resource areas, waterbodies (the CAP Canal and dry washes where the dry 
wash is connected to and upstream of a wildlife / livestock tank), wetlands (no 
wetlands are crossed by the Project), or areas with special requirements along the 
construction work area; 

5. Identifying erosion/sediment control and soil stabilization needs in all areas; 

6. Ensuring that the design of slope breakers will not cause erosion or direct water into 
sensitive environmental resource areas, including cultural resource sites, wetlands, 
waterbodies, and sensitive species habitats; 

7. Verifying that dewatering activities are properly monitored and do not result in the 
deposition of sand, silt, and/or sediment into sensitive environmental resource 
areas, including wetlands (no wetlands are crossed by the Project), waterbodies (the 
CAP Canal and dry washes where the dry wash is connected to and upstream of a 
wildlife / livestock tank), cultural resource sites, and sensitive species habitats; 
stopping dewatering activities if such deposition is occurring and ensuring the 
design of the discharge is changed to prevent reoccurrence; and verifying that 
dewatering structures are removed after completion of dewatering activities; 

8. Ensuring that subsoil and topsoil are tested in agricultural and residential areas to 
measure compaction and determine the need for corrective action; 

9. Advising the Chief Construction Inspector when environmental conditions (such as 
wet weather or frozen soils) make it advisable to restrict or delay construction 
activities to avoid topsoil mixing or excessive compaction; 

10. Ensuring restoration of contours and topsoil; 

11. Verifying that the soils imported for agricultural or residential use are certified as 
free of noxious weeds and soil pests, unless otherwise approved by the landowner; 

12. Ensuring that erosion control devices are properly installed to prevent sediment flow 
into sensitive environmental resource areas (e.g., wetlands [no wetlands are crossed 
by the Project], waterbodies [the CAP Canal and dry washes where the dry wash is 
connected to and upstream of a wildlife / livestock tank], cultural resource sites, and 
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sensitive species habitats) and onto roads, and determining the need for additional 
erosion control devices; 

13. Inspecting and ensuring the maintenance of temporary erosion control measures at 
least: 

a. on a daily basis in areas of active construction or equipment operation; 

b. on a weekly basis in areas with no construction or equipment operation; 
and 

c. within 24 hours of each 0.5 inch of rainfall; 

14. Ensuring the repair of all ineffective temporary erosion control measures within 24 
hours of identification, or as soon as conditions allow if compliance with this time 
frame would result in greater environmental impacts; 

15. Keeping records of compliance with the environmental conditions of the FERC’s 
Orders, and the mitigation measures proposed by the project sponsor in the 
application submitted to the FERC, and other federal or state environmental permits 
during active construction and restoration; 

16. Identifying areas that should be given special attention to ensure stabilization and 
restoration after the construction phase; and 

17. Verifying that locations for any disposal of excess construction materials for 
beneficial reuse comply with section III.E. 

III. Preconstruction Planning 
Sierrita will complete the following prior to construction: 

A. Construction Work Areas 
1. Identify all construction work areas (e.g., construction right-of-way, extra work space 

areas, pipe storage and contractor yards, borrow and disposal areas, access roads) that 
would be needed for safe construction. Sierrita will ensure that appropriate cultural 
resources and biological surveys are conducted, as determined necessary by the 
appropriate federal and state agencies and that the extent of those surveys is sufficient 
to accommodate possible future need for activities outside certificated work areas 
(i.e., buffer areas). 

 
2. Project sponsors are encouraged to consider expanding any required cultural resources 

and endangered species surveys in anticipation of the need for activities outside of 
authorized work areas. 

 
3. Plan construction sequencing to limit the amount and duration of open trench sections, 

as necessary, to prevent excessive erosion or sediment flow into sensitive 
environmental resource areas. 

E-3



SIERRITA UPLAND EROSION CONTROL, REVEGETATION, AND MAINTENANCE PLAN 

SIERRITA PROJECT 4 

B. Drain Tile and Irrigation Systems 
There are no known drain tile irrigation systems in use within the Project area, however, if 
Sierrita becomes aware of a drain tile system, then Sierrita will: 

1. Attempt to locate existing drain tiles and irrigation systems. 

2. Contact landowners and local soil conservation authorities to determine the locations 
of future drain tiles that are likely to be installed within 3 years of the authorized 
construction. 

3. Develop procedures for constructing through drain-tiled areas, maintaining 
irrigation systems during construction, and repairing drain tiles and irrigation 
systems after construction. 

4. Engage qualified drain tile specialists, as needed to conduct or monitor repairs to 
drain tile systems affected by construction. Use drain tile specialists from the project 
area, if available. 

C. Grazing Deferment 
Land used for grazing would be impacted during construction of the Project. Prior to 
construction, Sierrita would coordinate with lessees and work with the landowners and land 
management agencies to identify alternative measures to protect reclamation efforts for the 
project. Following construction, the disturbed area would be returned to pre-construction 
conditions, and grazing activity would not be permanently impacted. 

D. Road Crossings and Access Points 
Plan for safe and accessible conditions at all roadway crossings and access points during 
construction and restoration. 

E. Disposal Planning 
Determine methods and locations for the regular collection, containment, and disposal of 
excess construction materials and debris (e.g., timber, slash, mats, garbage, drill cuttings and 
fluids, excess rock) throughout the construction process. Disposal of materials for beneficial 
reuse must not result in adverse environmental impact and is subject to compliance with all 
applicable survey, landowner or land management agency approval, and permit requirements. 
Some excess woody vegetation debris and rock will be used as measures to inhibit 
unauthorized access to the right-of-way following construction. 

F. Agency Coordination 
The project sponsor must coordinate with the appropriate local, state, and federal agencies as 
outlined in this Plan and/or required by the FERC’s Orders. 

1. Obtain written recommendations from the local soil conservation authorities or land 
management agencies regarding permanent erosion control and revegetation 
specifications. 
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2. Develop specific procedures in coordination with the appropriate agencies to 
prevent the introduction or spread of invasive species, noxious weeds, and soil pests 
resulting from construction and restoration activities. 

3. Develop specific procedures in coordination with the appropriate agencies and 
landowners, as necessary, to allow for livestock and wildlife movement and 
protection during construction. 

4. Develop specific blasting procedures in coordination with the appropriate agencies 
that address pre- and post-blast inspections; advanced public notification; and 
mitigation measures for building foundations, groundwater wells, and springs. Use 
appropriate methods (e.g., blasting mats) to prevent damage to nearby structures 
and to prevent debris from entering sensitive environmental resource areas. 

G. Spill Prevention and Response Procedures 
The project sponsor shall develop project-specific Spill Prevention and Response Procedures, 
as specified in section IV of the staff's Procedures. A copy must be filed with the Secretary of 
the FERC (Secretary) prior to construction and made available in the field on each 
construction spread. The filing requirement does not apply to projects constructed under the 
automatic authorization provisions in the FERC’s regulations. 

H. Residential Construction 
For all properties with residences located within 50 feet of construction work areas, project 
sponsors shall: avoid removal of mature trees and landscaping within the construction work 
area unless necessary for safe operation of construction equipment, or as specified in 
landowner agreements; fence the edge of the construction work area for a distance of 100 feet 
on either side of the residence; and restore all lawn areas and landscaping immediately 
following clean up operations, or as specified in landowner agreements. If seasonal or other 
weather conditions prevent compliance with these time frames, maintain and monitor 
temporary erosion controls (sediment barriers and mulch) until conditions allow completion 
of restoration. 

I. Winter Construction 
If construction is planned to occur during winter weather conditions, project sponsors shall 
develop and file a project-specific winter construction plan with the FERC application. This 
filing requirement does not apply to projects constructed under the automatic authorization 
provisions of the FERC’s regulations. 

The plan shall address: 

1. winter construction procedures (e.g., snow handling and removal, access road 
construction and maintenance, soil handling under saturated or frozen conditions, 
topsoil stripping); 

2. stabilization and monitoring procedures if ground conditions will delay restoration 
until the following spring (e.g., mulching and erosion controls, inspection and 
reporting, stormwater control during spring thaw conditions); and 
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3. final restoration procedures (e.g., subsidence and compaction repair, topsoil 
replacement, seeding). 

IV. Installation 

A. Approved Areas of Disturbance 
1. Project-related ground disturbance shall be limited to the construction right- of-way, 

extra work space areas, pipe storage yards, borrow and disposal areas, access roads, 
and other areas approved in the FERC’s Orders. Any project-related ground 
disturbing activities outside these areas will require prior Director approval. This 
requirement does not apply to activities needed to comply with this Plan and 
Sierrita’s Procedures (i.e., slope breakers, energy-dissipating devices, dewatering 
structures, drain tile system repairs) or minor field realignments and workspace 
shifts per landowner needs and requirements that do not affect other landowners or 
sensitive environmental resource areas. All construction or restoration activities 
outside of authorized areas are subject to all applicable survey and permit 
requirements, and landowner easement agreements. 

2. Sierrita proposes to use 20 feet of uncleared extra construction right-of-way width 
adjacent to the construction ROW in select, non-sensitive locations along the route 
to place cleared large mesquite vegetation only. The mesquite vegetation will be 
picked up and moved back across the right-of-way during restoration activities as a 
measure to inhibit unauthorized access to the right-of-way following construction. 
Sierrita will provide a list to FERC by milepost of where it proposes to implement 
the use of 20 feet of uncleared extra construction right-of-way. The list will identify 
the impacts and land uses affected, verify that the areas have been surveyed for 
biological and cultural resources, verify that sensitive resources would not be 
affected, and will identify any new landowners affected. 

Project use of these additional limited areas is subject to landowner or land 
management agency approval and compliance with all applicable survey and permit 
requirements. When additional areas are used, each one shall be identified and the 
need explained in the weekly or biweekly construction reports to the FERC, if 
required. The following material shall be included in the reports: 

a. the location of each additional area by station number and reference to 
previously filed alignment sheets, or updated alignment sheets showing 
the additional areas; 

b. identification of the filing at FERC containing evidence that the 
additional areas were previously surveyed; and 

c. a statement that landowner approval has been obtained and is available 
in project files. 

Prior written approval of the Director is required when the authorized construction 
right-of-way width would be expanded by more than 25 feet. 

E-6



SIERRITA UPLAND EROSION CONTROL, REVEGETATION, AND MAINTENANCE PLAN 

SIERRITA PROJECT 7 

B. Topsoil Segregation 
1. Unless the landowner or land management agency specifically approves otherwise, 

prevent the mixing of topsoil with subsoil by stripping topsoil from either the full 
work area or from the trench and subsoil storage area (ditch plus spoil side method) 
in: 

a. cultivated or rotated croplands, and managed pastures ; 

b. residential areas; 

c. hayfields; and 

d. other areas at the landowner’s or land managing agency’s request. 

Separation of topsoil and subsoil will be maintained following the measures provided in 
Section IV.B.4 and the Temporary Erosion Control measures provided in Section IV.F.    

2. In residential areas, importation of topsoil is an acceptable alternative to topsoil 
segregation. 

3. Sierrita would, at a minimum, segregate topsoil along the ditch and working sides 
of the ROW in order to minimize compaction and promote restoration by reserving 
the seed source. However, when significant grading is required, Sierrita would 
topsoil the entire width of the ROW. Sierrita would store topsoil along the outside 
of the working side, the spoil side, or both sides of the ROW, in order to minimize 
the movement of topsoil during grading and restoration activities. The depth of 
topsoil would be determined by a soil scientist based on A horizon characteristics of 
the given soil map unit and would extend, at a minimum, to the bottom depth of the 
vegetation root zone (assumed to be the top four inches of soil for planning 
purposes). 

4. Maintain separation of salvaged topsoil and subsoil throughout all construction 
activities. To maintain separation of topsoil and subsoil, Sierrita will clear 
approximately 25 percent of vegetation within the ROW during initial clearing 
activities. The remaining 75 percent of vegetation will be removed using a hydro axe 
prior to topsoil removal. The vegetation cleared using a hydro axe will be 
incorporated into the topsoil such that the cleared vegetation will serve as a mulch 
functional equivalent to reduce wind and water erosion potential and to protect 
topsoil piles from heavy rain, flash flooding, and wind erosion during construction 
and will further reduce erosion potential of the topsoil during restoration activities. 
In general, the topsoil piles will not be exposed for longer than two months. Certain 
exceptions would include aboveground facility locations, tie-in locations, and test 
manifold locations that may have topsoil exposed for nearly the duration of the 
construction.  

5. Segregated topsoil may not be used for padding the pipe, constructing temporary 
slope breakers or trench plugs, improving or maintaining roads, or as a fill material. 
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6. Stabilize topsoil piles and minimize loss due to wind and water erosion with use of 
sediment barriers, mulch, temporary seeding, tackifiers, or functional equivalents, 
where necessary. 

C. Drain Tiles 
1. Mark locations of drain tiles damaged during construction. 

2. Probe all drainage tile systems within the area of disturbance to check for damage. 

3. Repair damaged drain tiles to their original or better condition. Do not use filter-
covered drain tiles unless the local soil conservation authorities and the landowner 
agree. Use qualified specialists for testing and repairs. 

4. For new pipelines in areas where drain tiles exist or are planned, ensure that the 
depth of cover over the pipeline is sufficient to avoid interference with drain tile 
systems. For adjacent pipeline loops in agricultural areas, install the new pipeline 
with at least the same depth of cover as the existing pipeline(s). 

D. Irrigation 
Maintain water flow in crop irrigation systems, unless shutoff is coordinated with affected 
parties. 

E. Road Crossings and Access Points 
1. Maintain safe and accessible conditions at all road crossings and access points during 

construction. 

2. If crushed stone access pads are used in residential or agricultural areas, place the 
stone on synthetic fabric to facilitate removal. 

3. Minimize the use of tracked equipment on public roadways. Remove any soil or 
gravel spilled or tracked onto roadways daily or more frequent as necessary to 
maintain safe road conditions. Repair any damages to roadway surfaces, shoulders, 
and bar ditches. 

F. Temporary Erosion Control 
Dry wash crossings would involve excavation of the pipeline trench across the dry wash, 
installation of the pipeline, and backfilling of the trench. Rainfall amounts average less than 
17 inches annually in the Project area, with rain typically occurring in short durations of 
high intensity that may result in runoff / flash flooding. To minimize the potential for 
construction across dry washes occurring during runoff / flash flooding events, Sierrita’s 
construction contractor and EIs would monitor upcoming weather forecasts to determine if 
significant rainfall is anticipated at times when construction across dry washes is planned. 
To the extent practicable, Sierrita would avoid installing the pipeline across dry washes 
during periods of anticipated rainfall. In the event that rainfall is not expected to be 
significant (e.g., less than 0.5 inch) and Sierrita determines that construction should proceed, 
environmental crews would be notified of the location of planned crossings and would be 
available to respond quickly if additional erosion control devices are needed. If flow 
conditions develop during construction of a given dry wash crossing, Sierrita’s EIs and 

E-8



SIERRITA UPLAND EROSION CONTROL, REVEGETATION, AND MAINTENANCE PLAN 

SIERRITA PROJECT 9 

environmental crews would be notified immediately to determine the extent of the flow and 
would install additional erosion control devices as necessary. If flows are significant, and 
siltation is likely to occur, work would be stopped until flows have ceased or have decreased 
to the point where potential erosion can be contained within the construction work area. 
  
The banks of dry washes would be graded into upland and the material stored on the outer 
edges of the construction right-of-way. Excavation and backfilling of the trench would be 
accomplished using backhoes or other excavation equipment working from the banks or 
within dry washes. Trench spoil would be stored so as to not impede potential flow within 
the main channels of dry washes. If terrain permits, the pipe would be welded and installed in 
a typical construction methodology through dry washes. However, if conditions require, a 
section of pipe long enough to span the entire crossing would be fabricated on one bank and 
either pulled across the bottom to the opposite bank, or carried into place and installed into 
the trench. The trench would then be backfilled and the bottom of the dry wash and banks 
restored and stabilized. Sediment barriers, such as silt fencing, staked straw bales, or trench 
plugs would be installed following backfill to prevent spoil and sediment-laden water from 
entering the dry wash from adjacent upland areas. 
 
Erosion control during runoff / flash flooding events would be applied as follows. 

1. Temporary Slope Breakers 

a. Temporary slope breakers are intended to reduce runoff velocity and 
divert water off the construction right-of-way. Temporary slope 
breakers may be constructed of materials such as soil, silt fence, staked 
hay or straw bales, or sand bags. 

b. Install temporary slope breakers on all disturbed areas, as necessary to 
avoid excessive erosion. Temporary slope breakers must be installed on 
slopes greater than 5 percent where the base of the slope is less than 50 
feet from waterbody (the CAP Canal and dry washes where the dry 
wash is connected to and upstream of a wildlife / livestock tank), 
wetland (no wetlands are crossed by the Project), and road crossings at 
the following spacing (closer spacing shall be used if necessary): 

  Slope (%) Spacing (feet)  

  5 - 15  300 

  >15 - 30 200 

  >30  100 

c. Direct the outfall of each temporary slope breaker to a stable, well 
vegetated area or construct an energy-dissipating device at the end of 
the slope breaker and off the construction right-of-way. 

d. Position the outfall of each temporary slope breaker to prevent sediment 
discharge into wetlands, waterbodies, or other sensitive environmental 
resource areas. 

2. Temporary Trench Plugs 
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Temporary trench plugs are intended to segment a continuous open trench prior to 
backfill. 

a. Temporary trench plugs may consist of unexcavated portions of the 
trench, compacted subsoil, sandbags, or some functional equivalent. 

b. Position temporary trench plugs, as necessary, to reduce trenchline 
erosion and minimize the volume and velocity of trench water flow at 
the base of slopes. 

3. Sediment Barriers 

Sediment barriers are intended to stop the flow of sediments and to prevent the 
deposition of sediments beyond approved workspaces or into sensitive resources. 

a. Sediment barriers may be constructed of materials such as silt fence, 
staked hay or straw bales, compacted earth (e.g., driveable berms across 
travelways), sand bags, or other appropriate materials. 

b. At a minimum, install and maintain temporary sediment barriers across 
the entire construction right-of-way at the base of slopes greater than 5 
percent where the base of the slope is less than 50 feet from a 
waterbody (the CAP Canal and dry washes where the dry wash is 
connected to and upstream of a wildlife / livestock tank), wetland (no 
wetlands are crossed by the Project), or road crossing until revegetation 
is successful as defined in this Plan. Leave adequate room between the 
base of the slope and the sediment barrier to accommodate ponding of 
water and sediment deposition. 

c. Where wetlands or waterbodies are adjacent to and downslope of 
construction work areas, install sediment barriers along the edge of 
these areas, as necessary to prevent sediment flow into the wetland (no 
wetlands are crossed by the Project), or waterbody (the CAP Canal and 
dry washes where the dry wash is connected to and upstream of a 
wildlife / livestock tank). 

4. Mulch 

a. Apply mulch on all slopes (except in cultivated cropland) concurrent 
with or immediately after seeding, where necessary to stabilize the soil 
surface and to reduce wind and water erosion. Spread mulch uniformly 
over the area to cover at least 75 percent of the ground surface at a rate 
of 2 tons/acre of straw or its equivalent, unless the local soil 
conservation authority, landowner, or land managing agency approves 
otherwise in writing. 

b. Mulch can consist of weed-free straw or hay, wood fiber hydromulch, 
erosion control fabric, or some functional equivalent. 

c. Mulch all disturbed upland areas (except cultivated cropland) before 
seeding if: 
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final grading and installation of permanent erosion control measures 
will not be completed in an area within 20 days after the trench in that 
area is backfilled (10 days in residential areas), as required in section 
V.A.1; or 

(1) construction or restoration activity is interrupted for extended 
periods, such as when seeding cannot be completed due to 
seeding period restrictions. 

d. If mulching before seeding, increase mulch application on all slopes 
within 100 feet of waterbodies and wetlands to a rate of 3 tons/acre of 
straw or equivalent. 

e. If wood chips are used as mulch, do not use more than 1 ton/acre and 
add the equivalent of 11 lbs/acre available nitrogen (at least 50 percent 
of which is slow release). 

f. Ensure that mulch is adequately anchored to minimize loss due to wind 
and water. 

g. When anchoring with liquid mulch binders, use rates recommended by 
the manufacturer. Do not use liquid mulch binders within 100 feet of 
wetlands or waterbodies, except where the product is certified 
environmentally non-toxic by the appropriate state or federal agency or 
independent standards-setting organization. 

h. Do not use synthetic monofilament mesh/netted erosion control 
materials in areas designated as sensitive wildlife habitat, unless the 
product is specifically designed to minimize harm to wildlife. Anchor 
erosion control fabric with staples or other appropriate devices. 

V. Restoration 

A. Cleanup 
1. Commence cleanup operations immediately following backfill operations. 

Complete final grading, topsoil replacement, and installation of permanent 
erosion control structures within 20 days after backfilling the trench (10 days in 
residential areas). If seasonal or other weather conditions prevent compliance 
with these time frames, maintain temporary erosion controls (i.e., temporary 
slope breakers, sediment barriers, and mulch) until conditions allow completion 
of cleanup. 

2. If construction or restoration unexpectedly continues into the winter season 
when conditions could delay successful decompaction, topsoil replacement, or 
seeding until the following spring, file with the Secretary for the review and 
written approval of the Director, a winter construction plan (as specified in 
section III.I). This filing requirement does not apply to projects constructed 
under the automatic authorization provisions of the FERC’s regulations. A 
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travel lane may be left open temporarily to allow access by construction traffic if 
the temporary erosion control structures are installed as specified in section 
IV.F. and inspected and maintained as specified in sections II.B.12 through 14. 
When access is no longer required the travel lane must be removed and the 
right-of-way restored. 

3. Rock excavated from the trench may be used to backfill the trench only to the 
top of the existing bedrock profile. Rock that is not returned to the trench 
should be considered construction debris, unless the rock is to be used to 
impede access (with landowner approval), or unless approved for use as for 
some other use on the construction work areas by the landowner or land 
managing agency. 

4. Remove excess rock from at least the top 12 inches of soil in all cultivated or 
rotated cropland, managed pastures, hayfields, and residential areas, as well as 
other areas at the landowner’s request. The size, density, and distribution of 
rock on the construction work area shall be similar to adjacent areas not 
disturbed by construction unless the right-of-way is recontoured in specific 
locations to impede access (with landowner approval). Sierrita intends to 
leave the ROW in a roughened condition which would not allow vehicular 
access. The landowner or land management agency may approve other 
provisions in writing. 

5. Grade the construction right-of-way to restore pre-construction contours and 
leave the soil in the proper condition for planting, unless the right-of-way is 
recontoured in specific locations to impede access (with landowner approval). 
Sierrita intends to leave the ROW in a roughened condition which would not 
allow vehicular access. 

6. Remove construction debris from all construction work areas unless the 
landowner or land managing agency approves leaving materials onsite for 
beneficial reuse, stabilization, or habitat restoration. 

7. Remove temporary sediment barriers when replaced by permanent erosion 
control measures or when revegetation is successful. 

B. Permanent Erosion Control Devices 
1. Trench Breakers 

a. Trench breakers are intended to slow the flow of subsurface water along 
the trench. Trench breakers may be constructed of materials such as 
sand bags or polyurethane foam. Do not use topsoil in trench breakers. 

b. An engineer or similarly qualified professional shall determine the need 
for and spacing of trench breakers. Otherwise, trench breakers shall be 
installed at the same spacing as and upslope of permanent slope 
breakers. 

c. In agricultural fields and residential areas where slope breakers are not 
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typically required, install trench breakers at the same spacing as if 
permanent slope breakers were required. 

d. At a minimum, install a trench breaker at the base of slopes greater than 
5 percent where the base of the slope is less than 50 feet from a 
waterbody (the CAP Canal and dry washes where the dry wash is 
connected to and upstream of a wildlife / livestock tank) or wetland (no 
wetlands are crossed by the Project) and where needed to avoid 
draining a waterbody (the CAP Canal and dry washes where the dry 
wash is connected to and upstream of a wildlife / livestock tank) or 
wetland (no wetlands are crossed by the Project). Install trench 
breakers at wetland boundaries (no wetlands are crossed by the 
Project), as specified in the Procedures. Do not install trench breakers 
within a wetland (no wetlands are crossed by the Project). 

2. Permanent Slope Breakers  

e. Permanent slope breakers are intended to reduce runoff velocity, divert 
water off the construction right-of-way, and prevent sediment 
deposition into sensitive resources. Permanent slope breakers may be 
constructed of materials such as soil, stone, or some functional 
equivalent. 

f. Construct and maintain permanent slope breakers in all areas, except 
cultivated areas and lawns, unless requested by the landowner, using 
spacing recommendations obtained from the local soil conservation 
authority or land managing agency. 

In the absence of written recommendations, use the following spacing 
unless closer spacing is necessary to avoid excessive erosion on the 
construction right-of-way: 

Slope (%) Spacing (feet)  

5 - 15  300 

>15 - 30 200 

>30 100 

g. Construct slope breakers to divert surface flow to a stable area without 
causing water to pool or erode behind the breaker. In the absence of a 
stable area, construct appropriate energy-dissipating devices at the end 
of the breaker. 

Slope breakers may extend slightly (about 4 feet) beyond the edge of the 
construction right-of-way to effectively drain water off the disturbed 
area. Where slope breakers extend beyond the edge of the construction 
right-of-way, they are subject to compliance with all applicable survey 
requirements. 
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C. Soil Compaction Mitigation 
1. Test topsoil and subsoil for compaction at regular intervals in agricultural and 

residential areas disturbed by construction activities. Conduct tests on the same 
soil type under similar moisture conditions in undisturbed areas to 
approximate preconstruction conditions. Use penetrometers or other 
appropriate devices to conduct tests. 

2. Plow severely compacted agricultural areas with a paraplow or other deep 
tillage implement. In areas where topsoil has been segregated, plow the subsoil 
before replacing the segregated topsoil. 

If subsequent construction and cleanup activities result in further compaction, 
conduct additional tilling. 

3. Perform appropriate soil compaction mitigation in severely compacted 
residential areas. 

D. Revegetation 
1. General 

a. The project sponsor is responsible for ensuring successful revegetation 
of soils disturbed by project-related activities, except as noted in section 
V.D.1.b. 

b. Restore all turf, ornamental shrubs, and specialized landscaping in 
accordance with the landowner’s request, or compensate the landowner. 
Restoration work must be performed by personnel familiar with local 
horticultural and turf establishment practices. 

2. Soil Additives 

Fertilize and add soil pH modifiers in accordance with written 
recommendations obtained from the local soil conservation authority, land 
management agencies, or landowner. Incorporate recommended soil pH 
modifier and fertilizer into the top 2 inches of soil as soon as practicable after 
application. 

3. Seeding Requirements 

a. Prepare a seedbed in disturbed areas to a depth of 3 to 4 inches using 
appropriate equipment to provide a firm seedbed. When hydroseeding, 
scarify the seedbed to facilitate lodging and germination of seed. 

b. Seed disturbed areas in accordance with written recommendations for 
seed mixes, rates, and dates obtained from the local soil conservation 
authority or the request of the landowner or land management agency. 
Seeding is not required in cultivated croplands unless requested by the 
landowner. 

E-14



SIERRITA UPLAND EROSION CONTROL, REVEGETATION, AND MAINTENANCE PLAN 

SIERRITA PROJECT 15 

c. Perform seeding of permanent vegetation within the recommended 
seeding dates. If seeding cannot be done within those dates, use 
appropriate temporary erosion control measures discussed in section 

IV.F and perform seeding of permanent vegetation at the beginning of 
the next recommended seeding season. Dormant seeding or temporary 
seeding of annual species may also be used, if necessary, to establish 
cover, as approved by the Environmental Inspector. Lawns may be 
seeded on a schedule established with the landowner. 

d. In the absence of written recommendations from the local soil 
conservation authorities, seed all disturbed soils within 6 days of final 
grading, weather and soil conditions permitting, subject to the 
specifications in section V.D.3.a through V.D.3.c., or variances from this 
timing would be requested by Sierrita to FERC. 

e. Base seeding rates on Pure Live Seed. Use seed within 12 months of 
seed testing. 

f. Treat legume seed with an inoculant specific to the species using the 
manufacturer’s recommended rate of inoculant appropriate for the 
seeding method (broadcast, drill, or hydro). 

g. In the absence of written recommendations from the local soil 
conservation authorities, landowner, or land managing agency to the 
contrary, a seed drill equipped with a cultipacker is preferred for seed 
application. 

Broadcast or hydroseeding can be used in lieu of drilling at double the 
recommended seeding rates. Where seed is broadcast, firm the seedbed 
with a cultipacker or roller after seeding. In rocky soils or where site 
conditions may limit the effectiveness of this equipment, other 
alternatives may be appropriate (e.g., use of a chain drag) to lightly 
cover seed after application, as approved by the Environmental 
Inspector. 

VI. Off-Road Vehicle Control 
To each owner or manager of lands, offer to install and maintain measures to control 
unauthorized vehicle access to the right-of-way. These measures may include: 

A. Signs; 

B. Fences with locking gates; 

C. Slash and timber barriers, pipe barriers, or a line of boulders across the right-of-way; 
and 

D. Conifers or other appropriate trees or shrubs across the right-of-way. 
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VII. Post-Construction Activities and Reporting 

A. Monitoring and Maintenance  
1. Conduct follow-up inspections annually during the growing season for five 

years following construction in accordance with Sierrita’s Post-Construction 
Vegetative Monitoring Plan. 

2. Revegetation in non-agricultural areas shall be considered successful if upon 
visual survey the density and cover of non-nuisance vegetation are similar in 
density and cover to adjacent undisturbed lands. In agricultural areas, 
revegetation shall be considered successful when upon visual survey, crop 
growth and vigor are similar to adjacent undisturbed portions of the same field, 
unless the easement agreement specifies otherwise. 

Continue revegetation efforts until revegetation is successful. 

3. Monitor and correct problems with drainage and irrigation systems resulting 
from pipeline construction in agricultural areas until restoration is successful. 

4. Restoration shall be considered successful if the right-of-way surface condition 
is similar to adjacent undisturbed lands, construction debris is removed (unless 
otherwise approved by the landowner or land managing agency per section 
V.A.6), revegetation is successful, and proper drainage has been restored. 

5. Routine vegetation mowing or clearing over the full width of the permanent 
right-of-way in uplands shall not be done more frequently than every 3 years. 
However, to facilitate periodic corrosion/leak surveys, a corridor not exceeding 
10 feet in width centered on the pipeline may be cleared at a frequency 
necessary to maintain the 10-foot corridor in an herbaceous state. In no case 
shall routine vegetation mowing or clearing occur during the migratory bird 
nesting season between April 15 and August 1 of any year unless specifically 
approved in writing by the responsible land management agency or the U.S. 
Fish and Wildlife Service. 

6. Efforts to control unauthorized off-road vehicle use, in cooperation with the 
landowner, shall continue throughout the life of the project. Maintain signs, 
gates, and permanent access roads as necessary. 

B. Reporting  
1. The project sponsor shall maintain records that identify by milepost: 

a. method of application, application rate, and type of fertilizer, pH 
modifying agent, seed, and mulch used; 

b. acreage treated; 

c. dates of backfilling and seeding; 

d. names of landowners requesting special seeding treatment and a 
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description of the follow-up actions; 

e. the location of any subsurface drainage repairs or improvements made 
during restoration; and 

f. any problem areas and how they were addressed. 

2. The project sponsor shall file with the Secretary quarterly activity reports 
documenting the results of follow-up inspections required by section VII.A.1; 
any problems areas, including those identified by the landowner; and corrective 
actions taken for at least 2 years following construction. 

The requirement to file quarterly activity reports with the Secretary does not 
apply to projects constructed under the automatic authorization, prior notice, or 
advanced notice provisions in the FERC’s regulations. 
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Sierrita Wetland and Waterbody Construction and 
Mitigation Procedures 

I. Applicability  

A.  Intent 
The intent of these Procedures is to minimize the extent and duration of Project-related 
disturbance of wetlands and waterbodies. Sierrita Gas Company LLC (Sierrita) has 
specified measures considered unnecessary, technically infeasible, or unsuitable due to local 
conditions, and has described any alternatives herein. Project-related impacts on non-
wetland areas are addressed in Sierrita’s Upland Erosion Control, Revegetation, and 
Maintenance Plan (Plan). 

No wetlands are crossed by the Project. All of the surface water features identified in the 
Project area, with the exception of the CAP Canal, are classified as ephemeral or dry 
washes. Most dry washes traversed by the Project will be crossed using typical cross-
country construction methods. Dry washes that are connected to and located upstream of a 
wildlife / livestock tank will be crossed using typical cross-country construction methods 
with the additional erosion control measures provided in Sierrita’s Procedures.  The CAP 
Canal is considered the only waterbody crossed by the Project. 

Once a project is authorized, project sponsors can request further changes as variances to the 
measures in these Procedures (or the applicant’s approved procedures). The Director of the 
Office of Energy Projects (Director) will consider approval of variances upon the project 
sponsor’s written request, if the Director agrees that a variance: 

1. provides equal or better environmental protection; 

2. is necessary because a portion of these Procedures is infeasible or unworkable based on 
project-specific conditions; or 

3. is specifically required in writing by another Federal, state, or Native American land 
management agency for the portion of the project on its land or under its jurisdiction. 

B. Definitions 
1. "Waterbody" includes any natural or artificial stream, river, or drainage with perceptible 

flow at the time of crossing, and other permanent waterbodies such as ponds and lakes: 

a. "minor waterbody" includes all waterbodies less than or equal to 10 feet wide at the 
water's edge at the time of crossing; 

b. "intermediate waterbody" includes all waterbodies greater than 10 feet wide but less 
than or equal to 100 feet wide at the water's edge at the time of crossing; and 
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c. "major waterbody" includes all waterbodies greater than 100 feet wide at the water's 
edge at the time of crossing. 

2. "Wetland" includes any area that is not in actively cultivated or rotated cropland and 
that satisfies the requirements of the current Federal methodology for identifying and 
delineating wetlands.  
 

3. Water flows in an “Ephemeral Wash” only for a short period following precipitation or 
snowmelt. In desert regions, such as Arizona, these features are commonly referred to as 
dry washes. All of the surface water features identified in the Project area, with the 
exception of the CAP Canal, are classified as ephemeral or dry washes as outlined in 
Sierrita’s Technical Memorandum to the Arizona Branch, US Army Corps of Engineers 
(June 2013). Most dry washes traversed by the Project will be crossed using typical 
cross-country construction methods. Dry washes that are connected to and located 
upstream of a wildlife / livestock tank will be crossed using typical cross-country 
construction methods with the additional erosion control measures provided in 
Sierrita’s Procedures.  The CAP Canal is considered the only waterbody crossed by the 
Project. 

II. Preconstruction Filing  

A. Hydrostatic Testing 
The following information must be filed with the Secretary of the FERC (Secretary) prior to 
the beginning of construction, for the review and written approval by the Director: 

1.  site-specific justifications for extra work areas that would be closer than 50 feet from a 
waterbody (the CAP Canal) or wetland (no wetlands are crossed by the Project); and 

2.  site-specific plans justifications for the use of a construction right-of-way greater than 75-
feet-wide in wetlands (no wetlands are crossed by the Project). 

B. Site-Specific Construction Plans 
Sierrita will file the following site-specific construction plans with the Secretary for the 
review and written approval by the Director of OEP prior to construction. 

1. Site-specific justifications for extra work areas that would be closer than 50 feet from a 
waterbody (the CAP Canal), or wetland (no wetlands are crossed by the Project), or 
within Important Riparian Areas, as defined by Pima County, or within Riparian 
Movement Areas 6 and 7, as identified by the Arizona Game and Fish Department 
(2012), and the Arizona Wildlife Linkages Workgroup (2006), or within 50 feet of dry 
washes that are connected to and located upstream of a wildlife / livestock tank; 

2.  Part 2 does not apply because there are no waterbody crossings except the CAP Canal, 
which will be crossed using an HDD crossing method; 
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3. Site-specific plans justifications for the use of a construction right-of- way greater than 
75-feet-wide in wetlands (no  wetlands are crossed by the Project), or within Important 
Riparian Areas, as defined by Pima County, or within Riparian Movement Areas 6 and 
7, as identified by the Arizona Game and Fish Department (2012), and the Arizona 
Wildlife Linkages Workgroup (2006), or within 50 feet of dry washes that are connected 
to and located upstream of a wildlife / livestock tank; 

4. The CAP Canal will be crossed using an HDD crossing method. Plans for the HDD 
crossing of the CAP Canal will be filed.  

5. Part 5 does not apply because the Project does not cross any wetlands  

6. the hydrostatic testing information specified in section VII.B.3.  

III. Environmental Inspectors  

A. Number of Inspection Staff 
At least two Environmental Inspectors having knowledge of the wetland and waterbody 
conditions in the project area is required for each construction spread. The number and 
experience of Environmental Inspectors assigned to each construction spread should be 
appropriate for the length of the construction spread and the number/significance of 
resources affected. 
 
Sierrita agrees to a FERC Third Party Compliance Monitoring Program for non-Federal 
and Federal land along the length of the Project. 

B. Responsibilities 
The Environmental Inspector's responsibilities are outlined in the Sierrita Upland 
Erosion Control, Revegetation, and Maintenance Plan (Plan). 

IV. Preconstruction Planning 

A. Spill Prevention and Response Procedures 
The project sponsor shall develop project-specific Spill Prevention and Response Procedures 
that meet applicable requirements of state and federal agencies. A copy must be filed with 
the Secretary prior to construction and made available in the field on each construction 
spread. This filing requirement does not apply to projects constructed under the automatic 
authorization provisions in the FERC’s regulations. 

1. It shall be the responsibility of the project sponsor and its contractors to structure their 
operations in a manner that reduces the risk of spills or the accidental exposure of fuels 
or hazardous materials to waterbodies (the CAP Canal), dry washes, or wetlands (no 
wetlands are crossed by the Project). The project sponsor and its contractors must, at a 
minimum, ensure that: 
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a. all employees handling fuels and other hazardous materials are properly trained;  

b. all equipment is in good operating order and inspected on a regular basis; 

c. fuel trucks transporting fuel to on-site equipment travel only on approved access 
roads; 

d. all equipment is parked overnight and/or fueled at least 100 feet from a waterbody 
(the CAP Canal) or dry washes,  or in an upland area at least 100 feet from a wetland 
boundary (no wetlands are crossed by the Project). These activities can occur closer 
only if the Environmental Inspector finds, in advance, no reasonable alternative and 
the project sponsor and its contractors have taken appropriate steps (including 
secondary containment structures) to prevent spills and provide for prompt cleanup 
in the event of a spill; 

e. hazardous materials, including chemicals, fuels, and lubricating oils, are not stored 
within 100 feet of a wetland (no wetlands are crossed by the Project), waterbody (the 
CAP Canal), dry wash, or designated municipal watershed area, unless the location 
is designated for such use by an appropriate governmental authority. 

f. concrete coating activities are not performed within 100 feet of a wetland (no 
wetlands are crossed by the Project) or waterbody (the CAP Canal), or dry wash 
(where practicable) boundary, unless the location is an existing industrial site 
designated for such use. These activities can occur closer only if the Environmental 
Inspector determines that there is no reasonable alternative, and the project sponsor 
and its contractors have taken appropriate steps (including secondary containment 
structures) to prevent spills and provide for prompt cleanup in the event of a spill; 

g. pumps operating within 100 feet of a waterbody (the CAP Canal), dry wash, or 
wetland (no wetlands are crossed by the Project) boundary utilize appropriate 
secondary containment systems to prevent spills; and 

h. bulk storage of hazardous materials, including chemicals, fuels, and lubricating oils 
have appropriate secondary containment systems to prevent spills. 

2. The project sponsor and its contractors will structure their operations in a manner that 
provides for the prompt and effective cleanup of spills of fuel and other hazardous 
materials. At a minimum, Sierrita will: 

a. ensure that each construction crew (including cleanup crews) has on hand sufficient 
supplies of absorbent and barrier materials to allow the rapid containment and 
recovery of spilled materials and knows the procedure for reporting spills and 
unanticipated discoveries of contamination; 

b. ensure that each construction crew has on hand sufficient tools and material to stop 
leaks; 

F-4



SIERRITA WETLAND AND WATERBODY CONSTRUCTION AND MITIGATION PROCEDURES 

SIERRITA PIPELINE 5 

c. know the contact names and telephone numbers for all local, state, and Federal 
agencies (including, if necessary, the U. S. Coast Guard and the National Response 
Center) that must be notified of a spill; and 

d. follow the requirements of those agencies in cleaning up the spill, in excavating and 
disposing of soils or other materials contaminated by a spill, and in collecting and 
disposing of waste generated during spill cleanup. 

B. Agency Coordination 
The project sponsor must coordinate with the appropriate local, state, and federal 
agencies as outlined in these Procedures and in the FERC’s Orders. 

V. Waterbody Crossings  

A. Notification, Procedures and Permits 
1. Sierrita will apply to the U.S. Army Corps of Engineers (COE), or its delegated agency, 

for the appropriate wetland and waterbody crossing permits. 

2. Provide written notification to authorities responsible for potable surface water supply 
intakes located within 3 miles downstream of the crossing at least 1 week before 
beginning work in the waterbody, or as otherwise specified by that authority. 

3. Sierrita will obtain individual or generic section 401 water quality certification or waiver. 

4. Part 4 does not apply because there will not be blasting or trenching within a 
waterbody (the only waterbody crossed by the Project is the CAP Canal, which will be 
crossed using an HDD crossing method). Blasting will occur in dry washes as needed to 
safely construct the Project.  

B. Installation 
1. Time Windows do not apply, because fisheries are not affected. The only waterbody 

crossed by the Project is the CAP Canal, which will be crossed using an HDD crossing 
method. Dry washes would be crossed using typical cross-country construction 
methods.  

2. Extra Work Areas 

a. Locate all extra work areas (such as staging areas and additional spoil storage areas) 
at least 50 feet away from water’s edge (edge of the CAP Canal and at dry washes 
that are connected to and located upstream of a wildlife / livestock tank), except 
where the adjacent upland consists of cultivated or rotated cropland or other 
disturbed land. 

b. Sierrita shall file with the Secretary for review and written approval by the  director, 
site-specific justification for each extra work area with a less than 50-foot setback 
from the water’s (dry washes) edge where the dry wash is connected to and 
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upstream of a wildlife / livestock tank, except where the adjacent upland consists of 
cultivated or rotated cropland or other disturbed land. The justification must specify 
the conditions that will not permit a 50-foot setback and measures to ensure the 
waterbody is adequately protected. 

c. Limit the size of extra work areas to the minimum needed to construct the 
waterbody (the CAP Canal and dry washes where the dry wash is connected to and 
upstream of a wildlife / livestock tank) crossing. 

3. General Crossing Procedures 

a. Comply with the COE, or its delegated agency, permit terms and conditions. 

b. Construct crossings as close to perpendicular to the axis of the waterbody channel 
(the CAP Canal and dry washes where the dry wash is connected to and upstream of 
a wildlife / livestock tank) as engineering and routing conditions permit. 

c. Part c does not apply because the Project does not parallel a waterbody (the CAP 
Canal). 

d. Part d does not apply because the only waterbody crossed by the Project (the CAP 
Canal) will be crossed using an HDD method. 

e. Maintain adequate flow rates to protect aquatic life, and prevent the interruption of 
existing downstream uses. 

f. Waterbody (the CAP Canal and dry washes where the dry wash is connected to and 
upstream of a wildlife / livestock tank) buffers (extra work area setbacks, refueling 
restrictions, etc.) must be clearly marked in the field with signs and/or highly visible 
flagging until construction-related ground disturbing activities are complete. 

g. Part g does not apply because the only waterbody crossed by the Project (the CAP 
Canal) will be crossed using an HDD method. 

4. Spoil Pile Placement and Control 

a. At dry washes crossings, all spoil must be placed in the construction right-of-way 
and outside of the main channels of dry washes. 

b. Use sediment barriers to prevent the flow of spoil or silt-laden water into any 
waterbody, including dry washes where the dry wash is connected to and upstream 
of a wildlife / livestock tank. 

5.  Part 5 does not apply because equipment bridges are not proposed to be used for dry 
wash crossings and the only waterbody crossed by the Project is the CAP Canal, which 
will be crossed using an HDD crossing method.  

6. Part 6 does not apply because no dry-ditch crossing methods are proposed for the 
Project.  
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7. Part 7 does not apply because no minor waterbody crossings are proposed for the 
Project.  

8. Part 8 does not apply because no intermediate waterbody crossings are proposed for the 
Project.  

9. Part 9 does not apply because no major waterbody crossings are proposed for the 
Project. 

10. Temporary Erosion and Sediment Control  

The CAP Canal is the only waterbody crossed by the Project, therefore, the following 
applies only to the crossing of the CAP Canal.  

Install sediment barriers (as defined in section IV.F.2.a. of Sierrita’s Plan) immediately 
after initial disturbance of the waterbody (the CAP Canal and dry washes where the dry 
wash is connected to and upstream of a wildlife / livestock tank) or adjacent upland. 
Sediment barriers must be properly maintained throughout construction and reinstalled 
as necessary (such as after backfilling of the trench) until replaced by permanent erosion 
controls or restoration of adjacent upland areas is complete.  

Temporary erosion and sediment control measures are addressed in more detail in 
Sierrita’s Plan; however, the following specific measures must be implemented at 
stream crossings: 

a. install sediment barriers across the entire construction right-of-way at all waterbody 
crossings (the CAP Canal and dry washes where the dry wash is connected to and 
upstream of a wildlife / livestock tank), where necessary to prevent the flow of 
sediments into the waterbody. In areas where the right-of-way is a continuous 
downslope of at least 200 feet with a slope angle greater than 5 percent, install 
during initial grading activities temporary erosion control measures, such as 
driveable berms, at the top-of-bank to minimize additional sedimentation into dry 
washes during flash flooding event.; 

b. where waterbodies (the CAP Canal and dry washes where the dry wash is connected 
to and upstream of a wildlife / livestock tank) are adjacent to the construction right-
of-way and the right-of-way slopes toward the waterbody, install sediment barriers 
along the edge of the construction right-of-way as necessary to contain spoil within 
the construction right-of-way and prevent sediment flow into the waterbody (the 
CAP Canal and dry washes where the dry wash is connected to and upstream of a 
wildlife / livestock tank); and 

c. Part c does not apply because the only waterbody crossed by the Project (the CAP 
Canal) will be crossed using an HDD method. 

11. Trench Dewatering 

F-7



SIERRITA WETLAND AND WATERBODY CONSTRUCTION AND MITIGATION PROCEDURES 

SIERRITA PIPELINE 8 

Dewater the trench (either on or off the construction right-of-way) in a manner that does 
not cause erosion and does not result in silt laden water flowing into any waterbody. 
Remove the dewatering structures as soon as practicable after the completion of 
dewatering activities. 

C. Restoration 
1. Part 1 does not apply because there are no cold-water fisheries crossed by the Project.  

2. For open-cut crossings, stabilize waterbody and dry wash banks through the use of 
methods such as the placement of woody vegetation along the top of dry wash banks in 
riparian areas above the normal high water line and install temporary sediment 
barriers, such as water bars to divert water off the right-of-way into a vegetated area 
upon completion of construction activities. Sierrita may incorporate a calcite additive 
into the backfill spoil to assist with stabilizing dry wash banks..  

3. Return all waterbody banks (not applicable to CAP Canal as it will be crossed using the 
HDD method) and dry wash banks to preconstruction contours or to a stable angle of 
repose as approved by the Environmental Inspector.  

4. In riparian areas along waterbodies and dry washes, maintain the riparian shrub root 
crowns during clearing and grading activities. At the time of final bank recontouring, 
place cut woody vegetation along the top of the dry wash banks above the normal high 
water line to provide stabilization. 

5. Application of riprap for bank stabilization, if utilized, must comply with COE, or its 
delegated agency, permit terms and conditions. 

6. Unless otherwise specified by state permit and where flow conditions preclude effective 
vegetative stabilization techniques such as seeding and erosion control fabric, Sierrita 
will armor dry wash banks with appropriate sized riprap, incorporate calcite additive 
into backfill or implement other bank stabilization methods in accordance with 
Sierrita's detailed Scour and Lateral Bank Migration Analysis. 

7. Revegetate disturbed riparian areas with native species of conservation grasses, legumes, 
and woody species, similar in density to adjacent undisturbed lands. 

8. Install a permanent slope breaker across the construction right-of-way at the base of 
slopes greater than 5 percent that are less than 50 feet from the waterbody (the CAP 
canal) or as needed to prevent sediment transport into the waterbody (the CAP Canal). 
In addition, install sediment barriers as outlined in Sierrita’s Plan.  

 In some areas, with the approval of the Environmental Inspector, an earthen berm may 
be suitable as a sediment barrier adjacent to the waterbody (the CAP Canal). 

9. Sections V.C.3. through V.C.6. above also apply to those perennial or intermittent 
streams not flowing at the time of construction. 
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D. Post-Construction Maintenance 
1. Limit routine vegetation mowing or clearing adjacent to waterbodies (the CAP Canal) 

and dry washes to allow a riparian strip at least 25 feet wide, as measured from the 
waterbody’s mean high water mark or dry washes’ top of bank, to permanently 
revegetate with native plant species across the entire construction right-of-way. 
However, to facilitate periodic corrosion/leak surveys, a corridor centered on the 
pipeline and up to 10 feet wide may be cleared, although very unlikely, at a frequency 
necessary to maintain the 10-foot corridor in an herbaceous state. In addition, trees that 
are located within 15 feet of the pipeline that have roots that could compromise the 
integrity of the pipeline coating may be cut and removed from the permanent right-of-
way. Sierrita does not anticipate any trees to grow large enough to require removal. Do 
not conduct any routine vegetation mowing or clearing in riparian areas that are between 
HDD entry and exit points. 

2. Sierrita will not use herbicides or pesticides in or within 100 feet of a waterbody except 
as allowed by the appropriate land management or state agency. 

3. Time of year restrictions specified in section VII.A.5 of the Plan (April 15 – August 1 of 
any year) apply to routine mowing and clearing of riparian areas. 

VI. Wetland Crossings  

A. General 
1. Sierrita conducted a wetland survey and delineation using the current Federal 

methodology and will file a wetland delineation report with the Secretary before 
construction.  

 This report shall identify: 

a. by milepost all wetlands that would be affected; 

b. the National Wetlands Inventory (NWI) classification for each wetland; 

c. the crossing length of each wetland in feet; and 

d. the area of permanent and temporary disturbance that would occur in each wetland 
by NWI classification type. 

The requirements outlined in this section do not apply to wetlands in actively cultivated 
or rotated cropland. Standard upland protective measures, including workspace and 
topsoiling requirements, apply to these agricultural wetlands. 

Section VI. Wetland Crossings does not apply because no wetlands would be impacted 
during construction and operation and maintenance of the Project. Should a route 
modification or reroute result in a proposed impact to wetlands, then the following 
sections would apply. 
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2. Route the pipeline to avoid wetland areas to the maximum extent possible. If a wetland 
cannot be avoided or crossed by following an existing right-of-way, route the new 
pipeline in a manner that minimizes disturbance to wetlands. Where looping an existing 
pipeline, overlap the existing pipeline right-of-way with the new construction right-of-
way. In addition, locate the loop line no more than 25 feet away from the existing 
pipeline unless site specific constraints would adversely affect the stability of the 
existing pipeline. 

3. Limit the width of the construction right-of-way to 75 feet or less. Prior written approval 
of the Director is required where topographic conditions or soil limitations require that 
the construction right-of-way width within the boundaries of a federally delineated 
wetland be expanded beyond 75 feet. Early in the planning process the project sponsor is 
encouraged to identify site-specific areas where excessively wide trenches could occur 
and/or where spoil piles could be difficult to maintain because existing soils lack 
adequate unconfined compressive strength. 

4. Wetland boundaries and buffers must be clearly marked in the field with signs and/or 
highly visible flagging until construction-related ground disturbing activities are 
complete. 

5. Implement the measures of sections V. and VI. in the event a waterbody crossing is 
located within or adjacent to a wetland crossing. If all measures of sections V. and VI. 
cannot be met, the project sponsor must file with the Secretary a site-specific crossing 
plan for review and written approval by the Director before construction. This crossing 
plan shall address at a minimum: 

a. spoil control; 

b. equipment bridges; 

c. restoration of waterbody banks and wetland hydrology; 

d. timing of the waterbody crossing; 

e. method of crossing; and 

f. size and location of all extra work areas. 

6. Do not locate aboveground facilities in any wetland, except where the location of such 
facilities outside of wetlands would prohibit compliance with U.S. Department of 
Transportation regulations. 

B. Installation 
1. Extra Work Areas and Access Roads 
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a. Locate all extra work areas (such as staging areas and additional spoil storage areas) 
at least 50 feet away from wetland boundaries, except where the adjacent upland 
consists of cultivated or rotated cropland or other disturbed land. 

b. The project sponsor shall file with the Secretary for review and written approval by 
the Director, site-specific justification for each extra work area with a less than 50-foot 
setback from wetland boundaries, except where adjacent upland consists of 
cultivated or rotated cropland or other disturbed land. The justification must specify 
the site-specific conditions that will not permit a 50-foot setback and measures to 
ensure the wetland is adequately protected. 

c. The construction right-of-way may be used for access when the wetland soil is firm 
enough to avoid rutting or the construction right- of-way has been appropriately 
stabilized to avoid rutting (e.g., with timber riprap, prefabricated equipment mats, or 
terra mats). 

 In wetlands that cannot be appropriately stabilized, all construction equipment other 
than that needed to install the wetland crossing shall use access roads located in 
upland areas. Where access roads in upland areas do not provide reasonable access, 
limit all other construction equipment to one pass through the wetland using the 
construction right-of-way. 

d. The only access roads, other than the construction right-of-way, that can be used in 
wetlands are those existing roads that can be used with no modification or 
improvements, other than routine repair, and no impact on the wetland. 

2. Crossing Procedures 

a. Comply with COE, or its delegated agency, permit terms and conditions  

b. Assemble the pipeline in an upland area unless  the wetland is dry enough to 
adequately support skids and pipe. 

c. Use "push-pull" or "float" techniques to place the pipe in the trench where water and 
other site conditions allow. 

d. Minimize the length of time that topsoil is segregated and the trench is open. Do not 
trench the wetland until the pipeline is assembled and ready for lowering in. 

e. Limit construction equipment operating in wetland areas to that needed to clear the 
construction right-of-way, dig the trench, fabricate and install the pipeline, backfill 
the trench, and restore the construction right-of-way. 

f. Cut vegetation just aboveground level, leaving existing root systems in place, and 
remove it from the wetland for disposal. 
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 The project sponsor can burn woody debris in wetlands, if approved by the COE and 
in accordance with state and local regulations, ensuring that all remaining woody 
debris is removed for disposal. 

g. Limit pulling of tree stumps and grading activities to directly over the trenchline. Do 
not grade or remove stumps or root systems from the rest of the construction right-
of-way in wetlands unless the Chief Inspector and Environmental Inspector 
determine that safety related construction constraints require grading or the removal 
of tree stumps from under the working side of the construction right-of-way. 

h. Segregate the top 1 foot of topsoil from the area disturbed by trenching, except in 
areas where standing water is present or soils are saturated. Immediately after 
backfilling is complete, restore the segregated topsoil to its original location.  

i. Do not use rock, soil imported from outside the wetland, tree stumps, or brush 
riprap to support equipment on the construction right-of-way. 

j. If standing water or saturated soils are present, or if construction equipment causes 
ruts or mixing of the topsoil and subsoil in wetlands, use low-ground-weight 
construction equipment, or operate normal equipment on timber riprap, 
prefabricated equipment mats, or terra mats. 

k. Do not cut trees outside of the approved construction work area to obtain timber for 
riprap or equipment mats. 

l. Attempt to use no more than two layers of timber riprap to support equipment on 
the construction right-of-way. 

m. Remove all project-related material used to support equipment on the construction 
right-of-way upon completion of construction. 

3. Temporary Sediment Control 

Install sediment barriers (as defined in section IV.F.2.a. of the Plan) immediately after 
initial disturbance of the wetland or adjacent upland. Sediment barriers must be 
properly maintained throughout construction and reinstalled as necessary (such as after 
backfilling of the trench).  

Except as noted below in section VI.B.3.c., maintain sediment barriers until replaced by 
permanent erosion controls or restoration of adjacent upland areas is complete. 
Temporary erosion and sediment control measures are addressed in more detail in the 
Plan. 

a. Install sediment barriers across the entire construction right-of-way at all wetland 
crossings where necessary to prevent sediment flow into the wetland. In the travel 
lane, these may consist of removable sediment barriers or driveable berms. 
Removable sediment barriers can be removed during the construction day, but must 
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be re-installed after construction has stopped for the day and/or when heavy 
precipitation is imminent. 

b. Where wetlands are adjacent to the construction right-of-way and the right-of-way 
slopes toward the wetland, install sediment barriers along the edge of the 
construction right-of-way as necessary to contain spoil within the construction right-
of-way and prevent sediment flow into the wetland. 

c. Install sediment barriers along the edge of the construction right-of-way as necessary 
to contain spoil and sediment within the construction right-of-way through 
wetlands. Remove these sediment barriers during right-of-way cleanup. 

4. Trench Dewatering 

Dewater the trench (either on or off the construction right-of-way) in a manner that does 
not cause erosion and does not result in silt laden water flowing into any wetland. 
Remove the dewatering structures as soon as practicable after the completion of 
dewatering activities. 

C. Restoration 
1. Where the pipeline trench may drain a wetland, construct trench breakers at the wetland 

boundaries and/or seal the trench bottom as necessary to maintain the original wetland 
hydrology. 

2. For each wetland crossed, install a trench breaker at the base of slopes near the 
boundary between the wetland and adjacent upland areas. Install a permanent slope 
breaker across the construction right-of-way at the base of slopes greater than 5 percent 
where the base of the slope is less than 50 feet from the wetland, or as needed to prevent 
sediment transport into the wetland. In addition, install sediment barriers as outlined in 
the Plan. In some areas, with the approval of the Environmental Inspector, an earthen 
berm may be suitable as a sediment barrier adjacent to the wetland. 

3. Do not use fertilizer, lime, or mulch unless required in writing by the appropriate 
federal or state agency. 

4. Consult with the appropriate federal or state agencies to develop a project-specific 
wetland restoration plan. The restoration plan should include measures for re-
establishing herbaceous and/or woody species, controlling the invasion and spread of 
invasive species and noxious weeds (e.g., purple loosestrife and phragmites), and 
monitoring the success revegetation and weed control efforts. Provide these Procedures 
to the FERC staff upon request. 

5. Until a project-specific wetland restoration plan is developed and/or implemented, 
temporarily revegetate the construction right-of-way with annual ryegrass at a rate of 40 
pounds/acre (unless standing water is present). 
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6. Ensure that all disturbed areas successfully revegetate with wetland herbaceous and/or 
woody plant species. 

7. Remove temporary sediment barriers located at the boundary between wetland and 
adjacent upland areas after upland revegetation and stabilization of adjacent upland 
areas are judged to be successful as specified in section VII.A.5. of the Plan. 

D. Post-Construction Maintenance and Reporting 
1. Do not conduct routine vegetation mowing or clearing over the full width of the 

permanent right-of-way in wetlands. However, to facilitate periodic corrosion/leak 
surveys, a corridor centered on the pipeline and up to 10 feet wide may be cleared at a 
frequency necessary to maintain the 10- foot corridor in an herbaceous state. In addition, 
trees within 15 feet of the pipeline with roots that could compromise the integrity of 
pipeline coating may be selectively cut and removed from the permanent right-of-way. 
Do not conduct any routine vegetation mowing or clearing in wetlands that are between 
HDD entry and exit points. 

2. Do not use herbicides or pesticides in or within 100 feet of a wetland, except as allowed 
by the appropriate federal or state agency. 

3. Time of year restrictions specified in section VII.A.5 of the Plan (April 15 – August 1 of 
any year) apply to routine mowing and clearing of wetland areas. 

4. Monitor and record the success of wetland revegetation annually until wetland 
revegetation is successful. 

5. Wetland revegetation shall be considered successful if all of the following criteria are 
satisfied: 

a. the affected wetland satisfies the current federal definition for a wetland (i.e., soils, 
hydrology, and vegetation); 

b. vegetation is at least 80 percent of either the cover documented for the wetland prior 
to construction, or at least 80 percent of the cover in adjacent wetland areas that were 
not disturbed by construction; 

c. if natural rather than active revegetation was used, the plant species composition is 
consistent with early successional wetland plant communities in the affected 
ecoregion; and 

d. invasive species and noxious weeds are absent, unless they are abundant in adjacent 
areas that were not disturbed by construction. 

6. Within 3 years after construction, file a report with the Secretary identifying the status of 
the wetland revegetation efforts and documenting success as defined in section VI.D.5, 
above. The requirement to file wetland restoration reports with the Secretary does not 
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apply to projects constructed under the automatic authorization, prior notice, or advance 
notice provisions in the FERC’s regulations. 

 For any wetland where revegetation is not successful at the end of 3 years after 
construction, develop and implement (in consultation with a professional wetland 
ecologist) a remedial revegetation plan to actively revegetate wetlands. Continue 
revegetation efforts and file a report annually documenting progress in these wetlands 
until wetland revegetation is successful. 

VII. Hydrostatic Testing 

A. Notification Procedures and Permits 
1. Apply for state-issued water withdrawal permits, as required. 

2. Apply for National Pollutant Discharge Elimination System (NPDES) or state-issued 
discharge permits, as required. 

3. Notify appropriate state agencies of intent to use specific sources at least 48 hours before 
testing activities unless they waive this requirement in writing. This filing requirement 
does not apply to projects constructed under the automatic authorization provisions of 
the FERC’s regulations. 

B. General 
1. Sierrita will perform non-destructive testing of all pipeline section welds or hydrotest 

the pipeline sections, before installation under waterbodies or wetlands. 

2. If pumps used for hydrostatic testing are within 100 feet of any waterbody or wetland, 
address secondary containment and refueling of these pumps in the project’s Spill 
Prevention and Response Procedures. 

3. Sierrita will file with the Secretary before construction a list identifying the location of all 
waterbodies proposed for use as a hydrostatic test water source or discharge location. 

C. Intake Source and Rate 
1. Screen the intake hose to minimize the potential for entrainment of fish. 

2. Do not use state-designated exceptional value waters, waterbodies which provide 
habitat for federally listed threatened or endangered species, or waterbodies designated 
as public water supplies, unless appropriate Federal, state, and/or local permitting 
agencies grant written permission. 

3. Maintain adequate flow rates to protect aquatic life, provide for all waterbody uses, and 
provide for downstream withdrawals of water by existing users. 

4. Locate hydrostatic test manifolds outside wetlands and riparian areas to the maximum 
extent practicable. 
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D. Discharge Method, Location, and Rate 
1. Sierrita will regulate discharge rate, use energy dissipation device(s), and install 

sediment barriers, as necessary, to prevent erosion, streambed scour, suspension of 
sediments, or excessive streamflow. 

2. Sierrita will not discharge into state-designated exceptional value waters, waterbodies 
which provide habitat for federally listed threatened or endangered species, or 
waterbodies designated as public water supplies, unless appropriate Federal, state, and 
local permitting agencies grant written permission. 
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Draft Reclamation Plan 

1.0 Introduction 

1.1 Project Overview 
Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-
diameter, high-pressure pipeline and associated measurement facilities to deliver natural gas 
from El Paso Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect point 
at the U.S.-Mexico border near the Town of Sasabe, Arizona herein referred to as the Sierrita 
Pipeline (Project). A corresponding pipeline Mexico segment, known as the Sasabe-Guaymas 
Pipeline, would also be constructed in Mexico by a separate entity not associated with Sierrita. 
The U.S. and Mexican pipelines would serve to meet increased gas-fired electrical generation 
needs. Sierrita proposes to use a nominal 100-foot-wide construction right-of-way (ROW) for 
installation of the pipeline, and a 50-foot-wide permanent ROW to facilitate operation and 
maintenance of the pipeline, meter stations, and appurtenant installations. Sierrita has no plans 
for periodic vegetation maintenance of the ROW with the exception of large shrubs or trees 
located within 10 feet of the pipeline centerline with roots that could compromise the integrity 
of the pipeline or may interfere with periodic corrosion/leak surveys. The vegetation clearing 
would be performed by pedestrian means; no vehicles would be used for vegetation 
maintenance. 

1.2  Plan Overview 
This Reclamation Plan has been prepared to outline the goals and objectives of reclamation, the 
reclamation schedule, reclamation processes, and monitoring and maintenance efforts. The 
Reclamation Plan describes the reclamation process that would be implemented to mitigate 
temporary impacts within the Project area resulting from construction.  

The Reclamation Plan utilizes reclamation methods developed for similar projects that have 
been approved by the Federal Energy Regulatory Commission (FERC) and includes recent 
technical standards and published post-construction restoration monitoring information. 
Sierrita proposes to implement the May 2013 version of FERC’s Upland Erosion Control, 
Revegetation, and Maintenance Plan (Plan) and the Wetland and Waterbody Construction and 
Mitigation Procedures (Procedures) with modifications (Sierrita’s Plan and Procedures). This 
Reclamation Plan will be implemented in conjunction with Sierrita’s Plan and Procedures. 

2.0 Goals and Objectives 
The short-term goal of reclamation is to minimize erosion and sedimentation potential on land 
affected by the Project. Properly executed construction practices, optimum scheduling, and 
timely construction can mitigate short-term impacts. Long-term reclamation goals include 
protecting water resources, stabilizing soils through successful establishment of stable 
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vegetation cover, minimizing impacts to the viewshed, and returning land uses to pre-existing 
conditions to the extent practicable.  

Project reclamation efforts would meet short-term and long-term reclamation goals by: 

 Re-establishing topography compatible with the surrounding landscape;  
 Establishing stable soil surface and drainage conditions that would minimize surface 

erosion and sedimentation; 
 Using proper soil management techniques, including stripping, stockpiling, and 

reapplying topsoil and hydro-axed vegetation material and establishing surface 
conditions that would enhance development of diverse, stable, self-generating plant 
communities;  

 Revegetating disturbed areas with plant species adapted to site conditions to establish 
long-term, productive, native plant communities compatible with existing land uses and 
concurrently minimize the potential for noxious and invasive weeds to become 
established; and  

 Monitoring during the construction and operational phases to assess both short-term 
and long-term reclamation goals.  

3.0 Reclamation Schedule 
The current Project schedule is for Contractor move-in to occur in May 2014, with construction 
beginning in May or June 2014 and an in-service date of September 30, 2014. This schedule 
includes clearing, grading, and topsoil / hydro-axed vegetation segregation prior to pipeline 
installation; restoration of the ROW after pipeline installation through cleanup, final grading, 
and installation of permanent erosion control structures; and revegetation of the ROW through 
topsoiling, reclamation seeding, Pima pineapple cactus (PPC; Coryphantha scheeri var 
robustispina), saguaro cactus (Carnegiea gigantean), Palmer’s agave (Agave palmeri), and parviflora 
agave (Agave parviflora) transplanting, and noxious and invasive weed management.  

The reclamation schedule may be affected by weather and Project clean-up activities. 
Reclamation efforts would occur before the end of the monsoon season in the northern portion 
of the Project and before the end of the winter rain season when precipitation and temperature 
conditions conducive to seed germination and seedling establishment are the most likely to 
occur.  

4.0 Reclamation Process 
The short-term and long-term goals described above would be fulfilled through implementation 
of the reclamation processes outlined below in conjunction with measures outlined in Sierrita’s 
Plan and Procedures. 

4.1 Initial Construction Activities 

Sierrita will complete Preconstruction Planning as outlined in Section III of Sierrita’s Plan and 
Section IV of Sierrita’s Procedures. Initial construction activities would include surveying, 
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clearing vegetation, stripping and stockpiling topsoil and hydro-axed vegetation, and grading 
the ROW for safe construction passage. The initial construction activities are described in the 
following sections.  

Construction Survey 
The temporary construction ROW would be surveyed and demarcated using staking and 
flagging to identify the width of clearing along the ROW. Vehicle travel and ATV equipment 
operation would be limited to the surveyed work areas or on approved access roads. ATV’s 
would only be allowed for construction survey where landowner permission is obtained. 

Pima Pineapple Cactus, Saguaro Cactus, and Agave Avoidance and Transplanting  
Impacts to existing PPC located along the edge of the ROW will be avoided where practicable. 
Prior to clearing activities, PPC along the edge of the ROW will be identified and demarcated 
using highly visible flagging. Clearing staff will be notified of the demarcated areas to be 
avoided prior to the initiation of clearing activities. PPC will be marked prior to construction 
activities and transplanted after the Biological Opinion (BO) is completed and Notice to Proceed 
(NTP) is received. PPC transplanting will be performed by hand; No clearing will be needed to 
access PPC.  

Impacts to existing large saguaro cacti, Palmer’s agaves, and parviflora agaves located along the 
edge of the ROW will be avoided where practicable. Prior to clearing activities, large saguaro 
cacti, Palmer’s agaves, and parviflora agaves along the edge of the ROW will be identified and 
demarcated using highly visible flagging. Clearing staff will be notified of the demarcated areas 
to be avoided prior to the initiation of clearing activities.  

PPC, saguaro cacti less than nine feet in height without arms, and Palmer’s agave that cannot be 
avoided during construction will be removed by a qualified nursery or equivalent prior to land 
clearing activities. A qualified nursery or equivalent will assess and maintain saguaro cacti, 
Palmer’s agaves and 20 percent of the PPC that cannot be avoided during construction activities 
and will ensure that the PPC, saguaro cacti, and Palmer’s agaves are tagged, marked, and 
temporarily and permanently transplanted appropriately. The remaining 80 percent of PPC will 
be relocated outside of the construction ROW, but within the 300-foot area that was surveyed 
prior to construction. Sierrita will ensure that transplanting will not occur within known 
cultural resource sites. PPC transplanting will be performed by hand; No clearing will be 
needed to access PPC. Limited vegetation clearing may be needed to access saguaro cacti and 
Palmer’s agaves. Before removal from the existing ROW, the north orientation of each PPC and 
saguaro cacti will be photographed, tagged, and recorded. All PPC and saguaro will be 
replanted with a similar north orientation. 

A qualified nursery or equivalent will assess approximately 50 percent of the parviflora agaves 
that cannot be avoided and would relocate approximately 30 percent of the healthy / viable 
parviflora agaves to an adjacent location outside of the construction ROW but within the 
previously surveyed 300-foot corridor. Limited vegetation clearing may be needed to access 
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parviflora agaves. Monitoring or assessments of the transplanted parviflora agaves will not be 
performed. 

Dry Wash Test Pits, Woody Vegetation Stockpile, and Vegetation Clearing 
The Project route will be staked during Construction Surveys as described above. The soil 
characteristics will be assessed by digging a test trench prior to clearing and will be evaluated 
by an on-site hydrogeologist. In areas where the soil conditions allow (e.g., where the on-site 
hydrogeologist determines that soils are more cohesive and do not require an approximate 1:1 
trench for safe construction operations) or where the scour depth and/or migration setback can 
be modified, the Project route will be narrowed and re-staked, and clearing would only occur 
within the narrowed construction work area. 

Approximately 25 percent of the woody vegetation (e.g., mesquite) would be cut or cleared 
from the staked ROW during initial clearing activities. An excavator fitted with a thumb or a 
grapple, working from the construction ROW, would stockpile cut/cleared large shrubs in a 20-
foot non-cleared area adjacent to the ROW for later use as soil mulch, and/or unauthorized 
access controls. The remaining shrubs and vegetation will be hydro-axed (e.g., large pieces). The 
hydro-axed vegetation will be incorporated into the topsoil such that the cleared vegetation will 
serve as a mulch functional equivalent to reduce wind and water erosion potential and to 
protect topsoil piles from heavy rain, flash flooding, and wind erosion during construction and 
will further reduce erosion potential of the topsoil during restoration activities.  

Topsoil Segregation 
Following clearing activities, Sierrita would, at a minimum, segregate topsoil (and hydro-axed 
vegetation) along the ditch and working sides of the ROW to minimize compaction and 
promote restoration by reserving the seed source. When significant grading is required, Sierrita 
would topsoil the entire width of the ROW. Sierrita would store topsoil and hydro-axed 
vegetation along the outside of the working side, the spoil side, or both sides of the ROW, to 
minimize the movement of topsoil during grading and restoration activities.  

Surface Rock Removal  
Rocks removed from the land surface or subsoil will be stockpiled and placed back on the ROW 
near the same location after construction. The rocks, where present and where useful for 
reclamation, would be windrowed adjacent to the topsoil stockpiles. Rock would be separated 
from the topsoil and placed on the construction ROW or in temporary workspaces for use in 
erosion control or unauthorized access controls or if requested by the landowner or land 
management agency.  

5.0 Right-of-Way Restoration 
The Project will be constructed in accordance with Sierrita’s Plan and Procedures. Restoration of 
the ROW following pipeline installation involves backfilling the excavated trench, replacing 
stockpiled subsoil and topsoil, restoring pre-existing contours, installing permanent erosion 
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control structures (e.g., waterbars/slope breakers), and establishing native vegetation as 
described in the following sections. 

Backfilling and Returning Topsoil 
Following pipeline installation, the excavated trench material (subsoil) would be used to 
backfill the trench, followed by the return of topsoil and hydro-axed vegetation. Topsoil and 
subsurface soils would be replaced as quickly as possible after pipeline installation is complete. 
Any excess ditch spoil would be blended across the construction corridor, creating a rough 
surface to help retain precipitation and capture windblown seed from adjacent vegetation. 

Compacted areas, as determined by the Environmental Inspector, would be decompacted to a 
minimum depth of 16 inches using a chisel plow prior to surface soil replacement (Monson 
2005). Soil ripping would be conducted where necessary along contours to minimize soil 
erosion and to facilitate water retention to aid revegetation.  

Woody Vegetation and Surface Rock Placement 
Woody vegetation stockpiled during initial construction activities would be picked up and 
moved back across the ROW during backfilling activities as a measure to further impede 
unauthorized vehicle access to the ROW following construction. The woody vegetation will be 
replaced in natural locations (e.g., not in a row or pattern) along the ROW.  

Rocks removed from the land surface or subsoil during excavation may be used to backfill the 
trench only to the top of the existing bedrock profile. The size, density, and distribution of rock 
on the construction work area would be similar to adjacent areas not disturbed by construction 
unless approved for use by the landowner or land managing agency. Rock not returned to the 
trench would be used to further impede vehicular access along the ROW, where appropriate 
and approved by the landowner or land managing agency. If approved by the landowner or 
managing agency, the rock may be buried at specific locations on the ROW. 

Recontouring 
Temporarily disturbed areas within the ROW, additional temporary workspaces (ATWS), and 
contractor yards would be recontoured to blend with the surrounding landscape during 
backfilling activities. To the extent practicable, recontouring would emphasize the restoration of 
drainage patterns and landforms to preconstruction conditions.  
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Erosion Control Measures (Waterbars) 
Following backfilling, woody vegetation placement, and recontouring activities, waterbars will 
be installed in accordance with Sierrita’s Plan and Procedures. Waterbars are earthen berms that 
reduce rill erosion along the ROW and direct the flow of surface water. Waterbars typically 
consist of a one-foot high berm with an upslope swale. Sierrita will use waterbars to direct 
water into well-vegetated areas immediately adjacent to the ROW to prevent headcutting or 
other erosion. Where well-vegetated areas are not present, J-hooks and rocks would be installed 
at the ends of all waterbars.  

The purposes of waterbars are: 

 To decrease overland water velocities across disturbed lands by reducing slope lengths; 
 To remove excessive water resulting from a large storm event from a disturbed area in a 

controlled manner and at sufficiently frequent intervals to reduce its erosive power; 
 To direct significant flows water into a stabilized location to minimize surface scour; 
 To maximize water infiltration along the pipeline ROW; and 
 To slow excessive water flow across the ROW to help maintain soil moisture for restoration 

efforts. 

Dry Wash Crossing Restoration 
Dry wash bank stabilization measures will be implemented concurrently with the 
implementation of the erosion control measures. Sierrita completed a detailed Scour and Lateral 
Bank Migration Analysis for the Project based on an approach developed with the Pima County 
Regional Flood Control District (RFCD). The detailed analysis identified the minimum pipeline 
burial depth for safe pipeline operation at each dry wash crossing based on site-specific scour 
resistance characteristics and calculated scour depth and lateral erosion distance. The detailed 
analysis was performed in an effort to identify dry washes for which the construction ROW 
could be reduced and ATWS setbacks could be increased to minimize impacts to riparian areas 
while maintaining a safe pipeline burial depth. Modification to the general ROW restoration 
measures may be required in some dry washes to prevent pipeline exposure and to promote 
dry wash bed and bank stabilization. The additional restoration measures will continue to be 
developed with the Pima County RFCD. 

The following additional restoration procedures will be used to reclaim disturbed areas at dry 
wash crossings. 

 Omit topsoil salvage and imprinting in active wash areas 
 Re-establish original water flow path;  
 Omit crowing of excess backfill over the pipeline to prevent channeling of water along 

the pipeline and pipeline disturbance;  
 In riparian areas, place cut vegetation along the top of bank to impede access and 

provide cover, where available; and 
 Maintain the root crown/structure in riparian habitats during clearing.  
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Drill Seeding and Saguaro Cactus and Palmer’s Agave Transplanting 
Drill seeding is proposed between MP 0.0 and MP 26.0 where the pipeline ROW is generally 
parallel to and visible from existing highways (e.g., Highway 86 and Highway 286). This 
portion of the Project ROW and areas from MP 26.0 to the end of the Project route that abut and 
parallel existing roads will be recontoured to blend with the surrounding landscape following 
construction and would therefore be accessible for drill seeding. Detailed information regarding 
seeding methods and timing is provided in Section 6.0. 

Saguaro cacti and Palmer’s agaves within the Project ROW that cannot be avoided during 
construction will be salvaged from the ROW and will be replanted in similar locations during 
seeding activities. Sierrita would replace saguaro cacti and Palmer’s agaves that cannot be 
avoided or transplanted during construction. Survivability would be confirmed after the second 
growing season. Sierrita would continue to monitor transplanted plants over a 5-year period. 
Sierrita would supplement with nursery stock at a 3:1 ratio to obtain an overall 1:1 survivability 
ratio or no net loss.  

Surface Roughening 
The Project ROW between MP 0.0 and approximately MP 26.0 is parallel to and visible from a 
roadway (i.e., Highways 86 and 286). ROW inaccessibility measures are generally not necessary 
between MP 0.0 and approximately MP 26.0 and areas from MP 26.0 to the end of the Project 
ROW that are parallel to and visible from a roadway, therefore Sierrita will implement typical 
recontouring measures for the portion of the Project. Measures to impede access by 
unauthorized vehicles to the ROW will be implemented for the majority of the Project ROW 
from MP 26.0 to the end of the pipeline route where the ROW does not abut and parallel an 
existing road. The areas where roughening will occur will be imprinted by excavating 
approximately 18-inch to approximately three foot low areas followed by approximately 18-
inch to approximately 3-foot mounds along the ROW to impede vehicular access. Topsoil and 
hydro-axed vegetation will be spread over the roughened ROW by an excavator. 

Aerial and Broadcast Seeding 
Measures to impede access by unauthorized vehicles to the ROW will be implemented for the 
majority of the Project ROW from MP 26.0 to the end of the pipeline route where the ROW does 
not abut and parallel an existing road. Because the Project ROW would be made inaccessible for 
vehicles, seeding will be performed either by broadcast or aerial methods. Detailed information 
regarding seeding methods and timing is provided in Section 6.0.  

6.0 Revegetation 

6.1 Existing Vegetation 
The Project is located within both the Arizona Upland subdivision of the Sonoran Desertscrub 
biotic community and the Semidesert Grassland biotic community. Dominant plant species in 
the Arizona Upland subdivision areas include creosote bush (Larrea tridentata var. tridentata), 
velvet mesquite (Prosopis velutina), whitethorn acacia (Acacia constricta), catclaw acacia (Acacia 
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greggii), cholla (Cylindropuntia spp.), barrel cactus (Ferocactus spp.), triangle bur ragweed 
(Ambrosia deltoidea), broom snakeweed (Gutierrezia sarothrae), hedgehog cactus (Echinocereus sp.), 
prickly pear cactus (Opuntia spp.), spiny hackberry (Celtis ehrenbergiana), nipple cactus 
(Mammalaria spp.), and desert zinnia (Zinnia acerosa).  

Dominant plant species in the Semidesert Grassland areas include velvet mesquite, Lehmann’s 
lovegrass (Eragrostis lehmanniana), grama (Bouteloua spp.), three-awn (Aristida spp.), cholla, 
prickly pear cactus, hedgehog cactus, velvetpod mimosa (Mimosa dysocarpa), broom snakeweed, 
catclaw acacia, fairyduster (Calliandra eriophylla), ratany (Krameria sp.), ocotillo (Fouquieria 
splendens), rainbow cactus (Echinocereus pectinatus), agave (Agave spp.), foothill paloverde 
(Parkinsonia microphylla), blue paloverde (Parkinsonia florida), and banana yucca (Yucca baccata).  

Within both of these vegetation communities (i.e., Arizona Upland of Sonoran Desertscrub and 
Semidesert Grassland), two types of vegetation classifications exist: upland and xeroriparian. 
The upland vegetation includes those areas between dry washes and xeroriparian vegetation is 
associated with an ephemeral water supply along the dry washes in the Project area. Although 
both areas contain similar compositions of plant species, the xeroriparian vegetation usually 
contains plant species at higher densities than in the upland areas. Xeroriparian vegetation 
associated with the ephemeral drainages in the Project area includes velvet mesquite (Prosopis 
velutina), paloverde (Parkinsonia spp.), netleaf hackberry (Celtis laevigata var. reticulata), spiny 
hackberry (Celtis ehrenbergiana), catclaw acacia (Acacia greggii), Ambrosia leaf bur ragweed 
(Ambrosia ambrosioides), and triangle bur ragweed (Ambrosia deltoidea).  

No broadleaf deciduous riparian vegetation communities (i.e., communities containing willow 
[Salix spp.], cottonwood [Populus spp.], or ash [Fraxinus spp.], etc.) occur in the Project area. 
Saguaro cacti occur in low densities throughout the Project area, and Palmer’s agaves occur in 
the extreme southern end of the Project area. 

6.2 Reclamation Seed Mixture  
Disturbed areas within the ROW, additional temporary workspaces (ATWS), and contractor 
yards would be revegetated using the following recommended seed mixture, which was 
developed based on recommendations from the NRCS Tucson Field Office and Tucson Plant 
Materials Center. The seed mixture was designed to be compatible with the dominant 
vegetation currently found along the Project ROW. The criteria used for selecting the seed 
mixture include the following: 

 Restoration performance of species within a similar habitat type based on past pipeline 
reclamation projects in similar habitats; 

 Erosion-control capability; 
 Existing plant dominance; 
 Availability of seed; 
 Wildlife habitat value; and 
 Livestock management. 
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In addition to the seed mixture developed by the NRCS Tucson Field Office, the USFWS 
recommended that important masked bobwhite forage species be added to the final seed 
mixture within Semidesert Grassland vegetation community areas crossed by the Project. The 
USFWS also requested that more typical desert scrub species be added to the final seed mixture 
where the Project crosses Sonoran Desertscrub vegetation community areas in the northern 
portion of the Project. Sierrita has adopted the recommendation of the USFWS. The NRCS 
recommended reclamation seed mixture (to be used throughout the Project route) and USFWS 
shrub species seed amendments with Semidesert Grassland and Sonoran Desertscrub 
vegetation communities is provided in Table 6-1. The general location along the current Project 
route of Semidesert Grassland and Sonoran Desertscrub vegetation communities is provided in 
Table 6-2. A summary by milepost of the proposed seed mixture, seeding method, and 
anticipated seeding schedule for the Project is provided in Table 6-3. 

Sierrita will continue to consult with NRCS and other applicable agencies regarding additional 
input on seed mix. 
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TABLE 6-1 
Recommended Seed Mixture for the Sierrita Project 

Species Scientific Name Variety 
(suggested) 

Percent of 
Mixture 

PLS Seeding Rate/acre 
(pounds) 

NRCS-Recommended Grass and Forb Seed Mix a 

Arizona Cottontop Digitaria californica 
Common or 

“Loetta” 5 0.18 

Plains bristlegrass Setaria macrostachya Common 20 0.74 

Sand dropseed Sporobolus cryptandrus Common 5 0.01 

Spike dropseed Sporobolus contractus 
“Cochise” or 

Common 5 0.025 

Green sprangletop Leptochloa dubia Common 20 0.4 

Sideoats grama Bouteloua curtipendula “Vaughn” 25 1.9 

Desert Marigold Baileya multriradiata Common 10 0.1 

Globemallow Sphaeralcea ambigua Common 5 0.11 

Penstemon Penstemon species Common 5 0.11 

TOTAL  100 3.58 lbs 

USFWS Recommended Supplemental Shrub Seed Mix for Semidesert Grassland Areas b 

White ball acacia Acacia angustissima Common -- 5.0 

Bundleflower Desmanthus cooleyi Common -- 5.0 

USFWS Recommended Supplemental Shrub Seed Mix for Sonoran Desertscrub Areas b 

White-thorn acacia  Acacia constricta Common -- 3.5 

Greythorn  Ziziphus obtusifolia Common -- 5.0 

Fairy duster Calliandra eriophilla Common -- 5.0 

Barrel cactus  Ferocactus wislizenii Common NA 3 NA c 

Hedgehog cactus Echinocereus triglochidiatus Common NA 3 NA c 

a - Seed mixture recommended by the NRCS, Tucson, Arizona. 
b - Supplemental seed mixture recommended by the USFWS in a letter dated January 22, 2013. 
When available, cultivars listed above are recommended because of known quality and adaptability to the area. 
Substitutions to species listed above may occur if the seed for a given species is not available. Use of species other than 
those listed above would be approved by the USFWS and NRCS prior to use.  
This seeding rate is based on drill seeding that will be implemented for the Project ROW between MP 0.0 and MP 26.0 
and for areas between MP 26.0 and MP 59.2 where the Project abuts and parallels an existing road. Broadcast or aerial 
seeding will be implemented from MP 26.0 to MP 59.2 (except where the ROW abuts and parallels an existing road) 
where the land surface will be roughened to inhibit unauthorized vehicle use. The seeding rate should be doubled where 
broadcast or aerial seeding will be implemented. 
c - Species recommended to be added to the seed mixture by USFWS; Based on correspondence from the NRCS, 
salvaged saguaro cacti and Palmer’s agave would be replanted where feasible rather than seeded.  
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Table 6-2 
Vegetation Community Types Crossed by the Project 

Vegetation Community Begin MP End MP 

Sonoran Desertscrub 0.0 5.0 

Semidesert Grassland 5.0 7.1 

Sonoran Desertscrub 7.1 8.1 

Semidesert Grassland 8.1 18.3 

Sonoran Desertscrub 18.3 59.2 

Seed would be tested for purity and percent live seed (pure live seed [PLS]) and would be 
certified as weed free prior to use. Disturbed areas would be seeded using the specified species 
and seeding rates. 

Soil Amendments / Fertilizer / Weed Control 
Soil amendments consist of fertilizers, wood or straw mulches, tackifying agents, or soil 
stabilizing emulsions. The Project is not currently proposing the application of fertilizers as part 
of its post-construction restoration activities.  

The Project reserves the option use pre-emergent herbicide, such as Oust® or Plateau®, to 
minimize the germination of annual weeds, which would reduce competition with perennial 
herbaceous species in the reclamation mixture.  

Seeding Schedule 
Based on the current construction plan, construction on the northern portion of the Project 
should be completed before the end of monsoon season. Seeding would occur following final 
clean-up between MP 0.0 and MP 26.0 and should also be completed before the end of the 
monsoon season. However, if construction is not completed before the end of the monsoon 
season (e.g., due to construction delays), then seeding for this portion of the Project ROW will 
occur before the end of the winter rain season.  

Based on the current construction plan, the remainder of the Project should be constructed 
before the end of the winter rain season. Seeding would be performed either by broadcast or 
aerial methods from MP 26.0 to MP 59.2 following recountoring and ROW-roughening activities 
and should be completed before the end of the winter rain season. 
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Table 6-3 
Sierrita Post-Construction Seed Application Factors and Approach 

Begin 
MP 

Seed Mix a 
Seeding Method b Seeding Timing c 

NRCS-Recommended Grass and Forb Seed Mix 
USFWS Recommended 

Supplemental Shrub Seed 
Mix for Semidesert 
Grassland Areas  

USFWS Recommended 
Supplemental Shrub Seed 

Mix for Sonoran Desertscrub 
Areas  

Drill Seed Broadcast / 
Aerial 

Before End of 
Monsoon Season  

Before End of 
Winter Rain Season  

0.0 • • • 
1.0 • • • 
2.0 • • • 
3.0 • • • 
4.0 • • • 
5.0 • • • 
6.0 • • • 
7.0 • • • 
8.0 • • • 
9.0 • • • 
10.0 • • • 
11.0 • • • 
12.0 • • • 
13.0 • • • 
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Table 6-3 
Sierrita Post-Construction Seed Application Factors and Approach 

Begin 
MP 

Seed Mix a 
Seeding Method b Seeding Timing c 

NRCS-Recommended Grass and Forb Seed Mix 
USFWS Recommended 

Supplemental Shrub Seed 
Mix for Semidesert 
Grassland Areas  

USFWS Recommended 
Supplemental Shrub Seed 

Mix for Sonoran Desertscrub 
Areas  

Drill Seed Broadcast / 
Aerial 

Before End of 
Monsoon Season  

Before End of 
Winter Rain Season  

14.0 • • • 
15.0 • • • 
16.0 • • • 
17.0 • • • 
18.0 • • • 
19.0 • • • 
20.0 • • • 
21.0 • • • 
22.0 • • • 
23.0 • • • 
24.0 • • • 
25.0 • • • 
26.0 • • • 
27.0 • • • 
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Table 6-3 
Sierrita Post-Construction Seed Application Factors and Approach 

Begin 
MP 

Seed Mix a 
Seeding Method b Seeding Timing c 

NRCS-Recommended Grass and Forb Seed Mix 
USFWS Recommended 

Supplemental Shrub Seed 
Mix for Semidesert 
Grassland Areas  

USFWS Recommended 
Supplemental Shrub Seed 

Mix for Sonoran Desertscrub 
Areas  

Drill Seed Broadcast / 
Aerial 

Before End of 
Monsoon Season  

Before End of 
Winter Rain Season  

R28.0 • • • 
R29.0 • • • 
R30.0 • • • 
R31.0 • • • 
R32.0 • • • 
R33.0 • • • 
R34.0 • • • 
R35.0 • • • 
R36.0 • • • 
R37.0 • • • 
38.0 • • • 
39.0 • • • 
40.0 • • • 
41.0 • • • 
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Table 6-3 
Sierrita Post-Construction Seed Application Factors and Approach 

Begin 
MP 

Seed Mix a 
Seeding Method b Seeding Timing c 

NRCS-Recommended Grass and Forb Seed Mix 
USFWS Recommended 

Supplemental Shrub Seed 
Mix for Semidesert 
Grassland Areas  

USFWS Recommended 
Supplemental Shrub Seed 

Mix for Sonoran Desertscrub 
Areas  

Drill Seed Broadcast / 
Aerial 

Before End of 
Monsoon Season  

Before End of 
Winter Rain Season  

42.0 • • • 
43.0 • • • 
44.0 • • • 
45.0 • • • 
46.0 • • • 
47.0 • • • 
48.0 • • • 
49.0 • • • 
50.0 • • • 
51.0 • • • 
52.0 • • • 
53.0 • • • 
54.0 • • • 
55.0 • • • 
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Table 6-3 
Sierrita Post-Construction Seed Application Factors and Approach 

Begin 
MP 

Seed Mix a 
Seeding Method b Seeding Timing c 

NRCS-Recommended Grass and Forb Seed Mix 
USFWS Recommended 

Supplemental Shrub Seed 
Mix for Semidesert 
Grassland Areas  

USFWS Recommended 
Supplemental Shrub Seed 

Mix for Sonoran Desertscrub 
Areas  

Drill Seed Broadcast / 
Aerial 

Before End of 
Monsoon Season  

Before End of 
Winter Rain Season  

56.0 • • • 
57.0 • • • 
58.0 • • • 
59.0 • • • 
59.2 • • • 

a - Seed mixture recommended by the NRCS, Tucson, Arizona; Supplemental seed mixture recommended by the USFWS in a letter dated January 22, 2013. 
b - Dill seeding will occur between MP 0.0 and MP 26.0 and for areas between MP 26.0 and MP 59.2 where the Project abuts and parallels an existing road. Broadcast 
or aerial seeding will be implemented from MP 26.0 to MP 59.2 where the land surface will be roughened to inhibit unauthorized vehicle use.  
c - Based on the current Project schedule, the northern portion of the Project would be completed before the end of the monsoon season. The remainder of the Project 
is currently scheduled to be completed before the beginning of the winter rain season 
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7.0 Post-Construction Monitoring and Reporting 
The purpose of post-construction monitoring is to evaluate the long-term soil stability, 
vegetative cover and density, habitat quality, and levels of noxious and invasive weeds in the 
ROW. Vegetation monitoring will occur annually during the growing season for five years after 
the seeding and succulent transplanting is completed in accordance with Sierrita’s Post-
Construction Vegetation Monitoring Document. Annual monitoring will continue until the 
Federal Energy Regulatory Commission (FERC), and the Arizona State Land Department 
determine that restoration and revegetation goals have been achieved for a given ROW segment 
(i.e., that a plant cover similar to that of the areas adjacent to the Project ROW that were not 
disturbed by Project construction has been established). 
 
Note that with the exception of noxious weed control, vegetation maintenance, including 
mowing of non-agricultural lands, is not anticipated. However, the Project may selectively 
remove large brush from the permanent ROW to facilitate aerial surveillance and inspection.  
Additionally, Sierrita will monitor the Project for erosion and stabilization issues on a monthly 
schedule. The ROW will be flown by fixed wing aircraft and a report will be filed with Sierrita’s 
Western Pipeline Operations Division. On-going inspection both in the air and general pipeline 
maintenance on the ground (Operations Division personnel) of the ROW, as necessary, will 
occur over the lifetime of the Project. If there are erosion and stabilization issues that are noted 
and require attention, Operations and Sierrita’s Land Department will coordinate with the 
landowner or land managing agency to address site-specific issues. Further, if an issue or 
concern is identified by a landowner or land management agency, Sierrita’s Land Department 
can be contacted directly at 1-877-598-5263. 

Access Roads 
Sierrita will inspect access roads prior to start of construction and following construction to 
return access roads to pre-construction conditions and in accordance with the terms of all road 
use permits. To facilitate post-construction monitoring, the Project access roads will be divided 
into two groups based on the degree of reclamation required after Project construction is 
completed. Group 1 roads include those that would have required widening during 
construction to facilitate equipment access to the ROW. Post-construction monitoring of Group 
1 access roads will include visual assessments, photo documentation, And GPS data collection 
in Years 1, 3 and 5 following construction. Group 2 roads are those that would have been 
utilized for the Project, but did not require modification for construction. Group 2 roads will not 
be monitored following construction activities.  

Sierrita will utilize Project access roads to travel to and from the permanent Project ROW as in-
kind use following construction. All Project access roads are existing roads; no new roads will 
be constructed as part of the Project. Noxious weed control, vegetation monitoring, and general 
maintenance activities will be performed within the ROW by pedestrian means. Vehicle use 
along the permanent ROW is not anticipated for monitoring or general maintenance activities 
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following final restoration and clean-up. Should Sierrita need to access the ROW for an 
inspection or repair of a specific location along the pipeline, that action would be permitted 
separately with appropriate agencies and the ROW would be accessed utilizing the nearest 
access road. Following inspection and repair, the ROW would be restored using the restoration 
methods Provided in Sierrita’s Reclamation Plan. 

8.0 Unauthorized Vehicle Access and Control 
Sierrita is working with the appropriate law enforcement agencies (e.g. USBP, Pima County 
Sherriff’s Department, and USFWS) regarding security measures to ensure that unauthorized 
persons do not enter and/or use the ROW during construction and operation.  

Sierrita will implement measures to inhibit unauthorized vehicle access to the ROW including 
surface roughening, and woody vegetation and rock placement, as discussed above.  
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1.0 Introduction 

Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-

diameter, high-pressure pipeline and associated measurement facilities to deliver natural gas 

from El Paso Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect point 

at the U.S.-Mexico border near the Town of Sasabe, Arizona herein referred to as the Sierrita 

Pipeline (Project). A corresponding pipeline Mexico segment, known as the Sasabe-Guaymas 

Pipeline, would also be constructed in Mexico by a separate entity not associated with Sierrita. 

The U.S. and Mexican pipelines would serve to meet increased gas-fired electrical generation 

needs. Sierrita proposes to use a nominal 100-foot-wide construction right-of-way (ROW) for 

installation of the pipeline, and a 50-foot-wide permanent ROW to facilitate operation and 

maintenance of the pipeline, meter stations, and appurtenant installations. Sierrita has no plans 

for periodic vegetation maintenance of the ROW with the exception of large shrubs or trees 

located within 10 feet of the pipeline centerline with roots that could compromise the integrity 

of the pipeline or may interfere with periodic corrosion/leak surveys. The vegetation clearing 

would be performed by pedestrian means; no vehicles would be used for vegetation 

maintenance. 

This Post Construction Monitoring Plan provides the standard operating procedures (SOPs) for 

the monitoring metrics and focuses on lands managed by the Arizona State Land Department 

(ASLD) crossed by the Project but may also apply to private lands, as requested by a 

landowner. The majority of the Project traverses lands managed by the ASLD and minor 

amounts of private lands (see Figure 1).  

Vegetation monitoring will occur annually during the growing season for five years following 

the initial seeding and transplanting. Annual monitoring will continue until the Federal Energy 

Regulatory Commission (FERC), and the ASLD determine that restoration and revegetation 

goals have been achieved for a given ROW segment (i.e., that a plant cover similar to that of the 

areas adjacent to the Project ROW that were not disturbed by Project). Desirable plant cover 

would be permanent desired plant cover including seeded and salvaged succulent species 

(Sierrita would transplant Pima pineapple cactus [PPC; Coryphantha scheeri var robustispina], 

saguaro cacti [Carnegiea gigantean; less than nine feet tall and without arms], Palmer’s agave 

[Agave palmeri], and approximately 30 percent of parviflora agave [Agave parviflora] that cannot 

be avoided during construction). Monitoring would be conducted beyond the fifth year as 

agreed upon by FERC and the ASLD if performance criteria have not been met (see Section 6 - 

Performance Criteria).  

Monitoring will be performed using personnel from an organization or company under contract 

with Sierrita meeting the following requirements: 

a. Personnel leading the monitoring activities for a given monitoring team will hold a 

Bachelor’s of Science degree in botany, range science, or other vegetation‐related science 

field or will have ten years of equivalent professional or academic experience. 

b. Personnel should be able to demonstrate knowledge of local flora prior to fieldwork, 

including the identification of the range of native and non‐native plant species expected 

to be encountered onsite. Personnel should be qualified to identify unknown plant 

species with a regional dichotomous key and/or herbarium work. 
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Sierrita will provide an annual post-restoration report to FERC and ASLD and appropriate 

agencies documenting compliance with this document as stated in Section 7 - Monitoring 

Reports. The annual monitoring report will document progress in achieving desirable plant 

establishment. 

As part of its safety and operations activities, Kinder Morgan currently conducts over flights of 

its entire pipeline system, scheduled monthly, which would include the Project. These over 

flights are conducted to monitor third-party excavation activities and assess the Project for 

potential damage or leaks. During these over flights, conducted by fixed wing aircraft at 

approximately 1,000 feet altitude, the staff will note any extraordinary areas showing erosion or 

vegetation failure. Should there be any such situations, Sierrita will assess the issue and take 

appropriate action. Such corrective action will be reported to ASLD or landowner at the time 

the action is taken. However, these over flights and any related assessments are not part of the 

overall post-construction monitoring of Project restoration success and will not be further 

addressed in this document. No formal monitoring reports will be generated as a result of these 

over flights. 
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2.0 Purpose of Guidance Document 

This document describes the procedures for post-construction monitoring of temporarily 

disturbed areas within the ROW and additional temporary workspaces (ATWS); and 

minimization of noxious and invasive weed establishment. This document also presents the 

SOPs for the monitoring metrics and criteria to judge revegetation success (Appendices A 

through C):  

 Appendix A – Standard Operating Procedures for ROW Upland Seeded and Riparian 

Areas Monitoring; 

 Appendix B – Standard Operating Procedures for PPC, Saguaro Cactus, and Palmer’s 

Agave Monitoring; and 

 Appendix C – Standard Operating Procedures for Noxious and Invasive Weed 

Monitoring 

Restoration and revegetation efforts will cease with successful establishment of a perennial 

desirable plant cover for a given ROW segment as defined in Section 6 - Performance Criteria. 

Sierrita anticipates that successful restoration and revegetation efforts will vary for given ROW 

segments because of differences in variables such as soil, terrain, and grazing. Therefore, it is 

anticipated that various ROW segments will be released from restoration efforts and further 

monitoring at different time periods. Private landowners may request monitoring of 

revegetation success on their fee land. No eligible or unevaluated cultural sites would be 

disturbed during monitoring efforts without a data recovery (mitigation) plan. 
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3.0 Summary of the Restoration and Revegetation Approach 

The purposes of the Project ROW restoration and revegetation (including PPC, saguaro cacti, 

Palmer’s agave, and parviflora agave transplanting) efforts are to establish a perennial 

vegetation cover in accordance with FERC’s guidelines on upland erosion control and 

revegetation (18 CRF § 380.15), minimize noxious and invasive weed establishment, and restore 

wildlife habitat. Restoration of the temporarily disturbed areas within the ROW and ATWSs 

will be performed in accordance with the Sierrita Reclamation Plan and the May 2013 version of 

FERC’s Upland Erosion Control, Revegetation, and Maintenance Plan (Plan) and the Wetland and 

Waterbody Construction and Mitigation Procedures (Procedures) with modifications (Sierrita’s Plan 

and Procedures).  

Upland revegetation will be accomplished by the seeding of grass, forb, and shrub seed 

mixtures correlated to the spatial arrangement of ecological sites along the ROW. Based on the 

current construction plan, construction on the northern portion of the Project should be 

completed before the end of monsoon season. Seeding would occur following final clean-up 

between MP 0.0 and MP 26.0 and should also be completed before the end of the monsoon 

season. However, if construction is not completed before the end of the monsoon season (e.g., 

due to construction delays), then seeding for this portion of the Project ROW will occur before 

the end of the winter rain season. Based on the current construction plan, the remainder of the 

Project should be constructed before the end of the winter rain season. Seeding would be 

performed either by broadcast or aerial methods from MP 26.0 to MP 59.2 following 

recountoring and ROW-roughening activities and should be completed before the end of the 

winter rain season. The upland ROW seeding would be initiated within 6 days of final cleanup 

of the ROW, or variances from this timing would be requested by Sierrita to FERC. Sierrita 

anticipates that some areas will need to be reseeded in subsequent years to reach the success 

criteria. Sierrita will do this in an effort to establish at least a minimum of vegetative cover after 

construction. Sierrita would also maintain the root crown/structure in riparian habitats during 

construction as a means of maintaining the vegetative structure of these areas following 

construction. 

PPC, saguaro cacti less than nine feet in height without arms, and Palmer’s agave that cannot be 

avoided during construction will be removed by a qualified nursery or equivalent prior to land 

clearing activities. A qualified nursery or equivalent will inspect and maintain saguaro cacti, 

Palmer’s agaves and 20 percent of the PPC that cannot be avoided during construction activities 

and will ensure that the PPC, saguaro cacti, and Palmer’s agaves are tagged, marked, and 

temporarily and permanently transplanted appropriately. The remaining 80 percent of PPC will 

be relocated outside of the construction ROW, but within the 300-foot area that was surveyed 

prior to construction. Sierrita would replace all Palmer’s agaves and all saguaros that cannot be 

avoided or transplanted during construction. Sierrita would supplement with nursery stock at a 

3:1 ratio to obtain an overall 1:1 survivability ratio or no net loss.  

A qualified nursery or equivalent will assess approximately 50 percent of the parviflora agaves 

that cannot be avoided and would relocate approximately 30 percent of the healthy / viable 
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parviflora agaves to an adjacent location outside of the construction ROW but within the 

previously surveyed 300-foot corridor. Limited vegetation clearing may be needed to access 

parviflora agaves. Monitoring or assessments of the transplanted parviflora agaves will not be 

performed. 
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4.0 Monitoring Goals and Objectives 

The establishment of a perennial plant cover is essential to achieving soil stability, noxious and 

invasive weed abatement, and wildlife habitat restoration. Establishment of a perennial plant 

cover is the indicator of successful restoration as defined in Section 6 - Performance Criteria. The 

goals of the Project’s post-construction monitoring program are to document the response to 

post-construction revegetation, transplanting, and treatment methods, and if the goals are not 

being achieved, to adaptively manage if necessary to achieve the goals. Sierrita will meet with 

ASLD and other appropriate agencies and landowners periodically to discuss restoration and 

revegetation success. Sierrita is responsible for success at particular locations along the ROW 

until released by the FERC and ASLD, assuming that such release is not unreasonably withheld.  

The establishment of the perennial vegetation cover will be assessed through the detailed 

evaluation of monitoring plots. The monitoring plots will be placed in various locations along 

the ROW as described in Section 5 - Monitoring Approach. All equipment wash stations and areas 

where foreign rock is placed along the ROW will be examined for weed colonization. The ROW 

will also be monitored for newly established weed sites. Appropriate remedial action will occur 

to correct undesirable situations in consultation with FERC and ASLD.  

While this document establishes the monitoring processes that will be used to assess Project 

success with restoration, Sierrita remains responsible for overall restoration of the ROW. Should 

Sierrita personnel, agency personnel, or members of the public identify specific areas of concern 

not included in the monitoring program, Sierrita will assess the success of restoration at such 

locations and take corrective action if agreed is necessary with ASLD or landowner.  

The monitoring goals will be achieved by the following objectives:  

 Identify appropriate monitoring plots for ROW upland and riparian areas;  

 Develop SOPs for the monitoring metrics and train field crews in applying the SOPs; 

 Annually survey the monitoring plots to obtain data for the metrics being examined;  

 Identify the cause of failed revegetation efforts and take action to correct the situation, as 

necessary (adaptive management); 

 Analyze and compare acquired monitoring data to the established performance criteria 

defined in Section 6 - Performance Criteria; 

 Conduct ROW restoration monitoring for five years after initial seeding and 

transplanting. Monitoring beyond the fifth year may occur as agreed upon with FERC 

and ASLD. The USFWS, AGFD, and Pima County will also be consulted, as appropriate;  

 Implement an adaptive management strategy to achieve successful revegetation by 

coordinating with FERC and the other appropriate agencies regarding the status of 

revegetation, the trend toward meeting the criteria, and appropriate action that may be 

required to achieve success criteria; and   

 Prepare annual monitoring reports for submittal to FERC and ASLD and other agencies 

as appropriate after survey completion. 
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5.0 Monitoring Approach 

Monitoring protocols will be applied to upland and riparian areas within the Project ROW. 

Monitoring will begin in the late summer following construction after all seeding and 

transplanting efforts are complete and will continue annually for five years. Sierrita will 

implement an adaptive management strategy to achieve successful revegetation. Following the 

second growing season, Sierrita will meet with FERC and other appropriate agencies to discuss 

the current status of revegetation, the trend toward meeting the criteria, and appropriate 

action(s) that could address areas not achieving success criteria 

Monitoring may continue beyond year five as agreed upon by FERC and ASDL with input from 

appropriate agencies. Negligible disturbance to soil, vegetation, and cultural resources within 

the ROW or control plots will occur during monitoring.  

The approach to ROW monitoring will follow the protocols presented by Herrick et al. (2005a, 

2005b). Training videos for applying these protocols are available at http://usda-

ars.nmsu.edu/monit_assess/videos_main.php. 

5.1 Upland and Riparian Area Monitoring 
Revegetation will be accomplished by segregating topsoil mixed with hydroaxed vegetation 

during construction and redistributing the topsoil / hydroaxed vegetation to the Project ROW 

following construction as a means of erosion control and seed source, and aerially or drill 

seeding the ROW and other disturbed areas with an ecological site-specific seed mix (Table 1). 

Salvaged PPC, saguaro cacti, Palmer’s agave, and parviflora agave will also be transplanted 

within or adjacent to the Project ROW is locations similar to where the vegetation was salvaged 

prior to construction activities. Both the seeding and transplanting efforts (for PPC, saguaro 

cacti, Palmer’s agave) will be monitored in late summer to assess annual growth inclusive of 

both winter and monsoon growth. 

5.1.1 Seeded Areas 

A post-construction, quantitative monitoring program will document ROW vegetation 

establishment. If vegetation establishment and erosion in a monitoring plot is not making 

progress toward the objectives, then the adjacent ROW will also be inspected to document the 

extent of the potential issue.  

Sierrita will select the permanent monitoring sites based on consultation with the ASLD. The 

monitoring sites will consist of both ROW and control plots. The monitoring sites will be 

stratified within both ecotypes (i.e., semi-desert grassland and Sonoran desert scrub) where 

different seed mixes would be used based on the ecotypes and riparian areas such that the sites 

are representative of the entire Project ROW. Sierrita will continue to consult with NRCS and 

other applicable agencies regarding additional input on seed mix based on the ecotypes crossed. 

Select monitoring locations may be identified to determine reclamation success for specific 

resources such as high quality wildlife habitat. High quality wildlife habitat plots will be 

coordinated with USFWS and AGFD prior to the start of construction. 
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Table 1  

Recommended Seed Mixture for the Sierrita Project  

Species Scientific Name 
Variety 

(suggested) 

Percent of 

Mixture 

PLS Seeding Rate/acre 

(pounds) 

NRCS-Recommended Grass and Forb Seed Mix 
a
 

Arizona Cottontop Digitaria californica 
Common or 

“Loetta” 
5 0.18 

Plains bristlegrass Setaria macrostachya Common 20 0.74 

Sand dropseed Sporobolus cryptandrus Common 5 0.01 

Spike dropseed Sporobolus contractus 
“Cochise” or 

Common 
5 0.025 

Green sprangletop Leptochloa dubia Common 20 0.4 

Sideoats grama Bouteloua curtipendula “Vaughn” 25 1.9 

Desert Marigold Baileya multriradiata Common 10 0.1 

Globemallow Sphaeralcea ambigua Common 5 0.11 

Penstemon Penstemon species Common 5 0.11 

TOTAL  100 3.58 Lbs 

USFWS Recommended Supplemental Shrub Seed Mix for Semidesert Grassland Areas 
b
 

White ball acacia Acacia angustissima Common -- 5.0 

Bundleflower Desmanthus cooleyi Common -- 5.0 

USFWS Recommended Supplemental Shrub Seed Mix for Sonoran Desertscrub Areas 
b
 

White-thorn acacia  Acacia constricta Common -- 3.5 

Greythorn  Ziziphus obtusifolia Common -- 5.0 

Fairy duster Calliandra eriophilla Common -- 5.0 

Barrel cactus  Ferocactus wislizenii Common NA 
3
 NA 

c
 

Hedgehog cactus Echinocereus triglochidiatus Common NA 
3
 NA 

c
 

a - Seed mixture recommended by the NRCS, Tucson, Arizona. 

b - Supplemental seed mixture recommended by the USFWS in a letter dated January 22, 2013. 

When available, cultivars listed above are recommended because of known quality and adaptability to the area. 

Substitutions to species listed above may occur if the seed for a given species is not available. Use of species other than 

those listed above would be approved by the USFWS and NRCS prior to use. 

This seeding rate is based on drill seeding. If broadcast seeding or hydroseeding is used, the seeding rate should be doubled. 

c - Species recommended to be added to the seed mixture by USFWS; Based on correspondence from the NRCS, salvaged cacti 

would be replanted where feasible rather than seeded.  

The overarching objective of monitoring site establishment is to select 20 sites in non-riparian 

areas and 10 sites in riparian areas that will be representative of the surrounding terrain, soils, 

vegetation, and land use. However, some sites may prove not to be suitable because they would 

not be representative of the surrounding land use (e.g., concentrated livestock areas such as a 

trail or area in the immediate vicinity of a stock tank or immediate edge of a roadway). Sierrita, 
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in consultation with ASLD, would identify these areas and determine how monitoring locations 

maybe modified if they are determined to be unsuitable. Prior to conducting monitoring 

activities, Sierrita will inspect each proposed monitoring site to determine if the site could be 

disproportionally impacted from proximity to activities such as concentrated livestock grazing 

areas and watering facilities, or off-highway vehicle (OHV)1 use.  

The monitoring approach will follow the methods presented by Herrick et al. (2005a; Appendix 

A). However, instead of using the spoke design for transect orientation as is the standard for the 

Herrick et al. approach, the monitoring and control plot transects will be established 

perpendicular to the ROW (Figure 2). The perpendicular placement of transects is appropriate 

for linear features such as ROW corridors and transportation infrastructure (Herrick et al 2005a; 

Duniway et al. 2010). Orienting transects perpendicular to ROW would better account for 

variability in the metrics and plant recruitment along the ROW from adjacent undisturbed 

vegetation than the spoke design. 

 
Figure 2: Establishment of the survey and control plots at a ROW monitoring site. 

The randomly selected monitoring sites (20 sites in non-riparian areas and 10 sites in riparian 

areas), based on ecological parameters (e.g., vegetation type, soil type, land ownership) will be 

verified in the field. If a site is not acceptable because of unforeseen excessive disturbances 

(examples above) that are not representative of the surrounding land use, then the site will be 

relocated up to 300 feet to a location that would provide better representation of the overall 

condition of the ROW.     

                                                      

1 Note that Sierrita intends to restore the ROW so that it is inaccessible to vehicles. Sierrita will note any vehicular use 
during post-construction monitoring and will notify appropriate law enforcement agencies. 
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Monitoring sites will consist of ROW and control plots (Figure 2). The control plots will be 

adjacent to the construction ROW and within the 300-foot biological survey corridor not 

disturbed by the Project. Control plots will not be located in known cultural sites. To the extent 

possible, the control plots will contain soil, aspect, and vegetation similar to that found on 

surrounding terrain. Sierrita will sample control plots to allow for the comparison of 

reclamation data across the length of the entire Project.  

The monitoring and control plots will be GPS located and the same plots will be surveyed 

throughout the monitoring program. However, if the plots at a monitoring site become 

unacceptable for continued monitoring because of an event such as grazing, flooding, or 

wildfire, then new plots would be established. If the plots cannot be successfully relocated, then 

other options would be explored with FERC and ASLD. One such option would be monitoring 

site abandonment. The plot re-location discussion would take into account the number of years 

the plot has been monitored and the status of the vegetation and soil meeting the performance 

criteria. In addition, as plots reach the success criteria, Sierrita would not conduct further 

sampling of these plots. The ASLD will be consulted in this regard.  

Each ROW monitoring plot will be 100 x 30 m (328 x 100 ft) or 100 x 50 m (328 x 150 ft) 

depending on ROW width (Figure 2). The three transects in a monitoring plot will be randomly 

located based on the meter marks along a 100-m metric tape. The tape measure will be located 

generally along the east or west side of the ROW. A transect will be located at a ninety degree 

angle to the 100-m tape measure. The beginning and ending points will be GPS-located and 

marked (the markings would be removed once monitoring is no longer warranted). The same 

transects will be measured throughout the monitoring program. The control plots will also 

consist of three transects established in the same manner and orientation as the ROW transects. 

Sierrita would buffer a maximum of 10 feet from the edge of the construction ROW unless the 

control plot cannot be contained within the 300-foot survey corridor. 

Sixty points placed 0.5 meters apart will be scored for plant basal and foliar canopy cover, litter 

cover, or bare ground (Herrick et al. 2005a). These metrics are indicators of plant establishment 

and soil stability, which are important attributes to assessing revegetation success on the ROW. 

The number of point intercepts will depend on the length of the transect.  

The following includes definitions of proposed metrics: 

Species composition - the measure of the number of desirable species in the ROW versus the 

off-ROW control plots. Species composition will be determined by listing the total number of 

desirable species that occur within the 1 x 1-meter quadrats or along the line-point intercept 

transects within the ROW and off-ROW control plots. Criterion: The number of desirable 

species in the ROW plots will be ≥ to 70 percent of the number of desirable species in off-ROW 

control plots.  

Frequency - Frequency is a measure of how many times a species is recorded at a monitoring 

site. Frequency will be based on the occurrence of all desirable species from the data collected in 

the 1 x 1-meter quadrats. For example, if a plot contains 100 plants and 35 are species A, then 
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the frequency of species A would be 35 percent. Criterion: Frequency of desirable species in the 

ROW plots will be ≥ 50 percent of the frequency of desirable species in the off-ROW control 

plots.  

Density - A measure of the number of desirable species per unit area. Density will be 

determined from the data collected in the 1 x 1-meter quadrats. Criterion: The density of 

desirable species in the ROW plots will be ≥ 70 percent of the density of desirable species in the 

control plots.  

Dominance - Species dominance can be defined based on aerial foliar cover, density, or 

frequency. Since density and frequency are already accounted, dominance will be defined by 

aerial foliar plant cover. For a performance criterion, aerial foliar plant cover would be based on 

desirable plant species. Plant aerial foliar cover will be assessed from the line-point intercept 

transects. Criterion: The aerial foliar plant cover of desirable species in the ROW plots will be ≥ 

70 percent of aerial foliar plant cover of the desirable species in the off-ROW control plots. 

A 1.0 x 1.0 meter quadrat will be randomly located three times along the line-point intercept 

transects. Meter marks along the tape measure would be used to randomly select the three plot 

locations. The 1m2 quadrat will be used to measure plant species composition, frequency, 

density and dominance (Herrick et al. 2005b). The quadrat will be oriented to a transect by 

placing one corner at the randomly chosen meter mark with the other corner placed at the next 

higher meter mark.  

Sierrita will follow the guidelines of Herrick et al. (2005b) for determining the appropriate 

number of plots and transects per plot that are necessary to adequately monitor a site. 

Generally, there would be 10 monitoring sites and three transects per site for each of the two 

seed types and 10 monitoring sites and three transects per site in riparian areas.  

Sierrita will use the data collected from the first year of monitoring to calculate the statistically 

robust number of monitoring plots and transects per site needed for years two through five 

sampling using the Herrick et al. Option 3, which calls for the use of statistical equations to 

determine the required number of monitoring plots and transects needed per monitoring site. 

Photographic documentation of vegetation and soils along transects will occur per instruction 

in Appendix A following the guidelines of Herrick et al. (2005a). A GPS-referenced digital 

photograph will be taken. The digital camera will be placed at the beginning of a transect and it 

will be focused along the length of the transect. Photograph identification cards will show site, 

transect number, date, direction, and crew number.  

In addition to the measurement of plant community metrics, qualitative observations of specific 

disturbances that may hinder plant establishment such as cattle grazing, OHV impacts, and 

pedestrian traffic will be documented at all monitoring sites (Table 2). This methodology is 

based on existing methodology developed by the BLM and Ruby Pipeline, LLC, a subsidiary of 

Kinder Morgan. The level of potential vehicle or OHV travel will be based on the percentage of 

the monitoring site covered with tire marks. The level of grazing (livestock) and browsing 
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(wildlife) would be judged based on apparent plant consumption (plants grazed per total 

plants), hoof prints, and fecal droppings covering the monitoring site. ROW and control plots 

will be assessed separately at a monitoring site. Corrective action will be addressed with the 

ASLD when grazing and/or OHV impacts are greater than Class 4. 

Because much of the Project ROW is managed for grazing, fecal droppings and hoof prints 

would be common as the baseline condition on ASLD land and private ranches. Class 4 was 

selected as the trigger for implementing corrective action in recognition of the baseline 

conditions. This approach was originally developed in conjunction with the Bureau of Land 

Management for arid lands managed for grazing. 

Table 2  

Grazing, Off-Highway Vehicle Travel, and Pedestrian Traffic Index 
a
 

Index Class Definition 

1 
No apparent grazing, fecal droppings, or hoof prints; No OHV tire marks; No evidence of 

pedestrian traffic in the plot. 

2 
<25 percent plants grazed, fecal droppings or hoof prints; <25 percent OHV tire marks; <25 

percent pedestrian traffic in the plot. 

3 
25-50 percent plants grazed, fecal droppings or hoof prints; 25-50 percent OHV tire marks; 

25-50 percent pedestrian traffic in the plot. 

4 
50-75 percent plants grazed, fecal droppings or hoof prints; 50-75 percent OHV tire marks; 

50-75 percent pedestrian traffic in the plot. 

5 
>75 percent plants grazed, fecal droppings or hoof prints; >75 percent OHV tire marks; >75 

percent pedestrian traffic in the plot. 

a - The Project ROW will be roughened from MP 26.0 to MP 59.2 (except for portions of the ROW that abuts and 

parallels an existing road) to inhibit the use of the ROW by unauthorized vehicles. The OHV trend could apply to 

areas outside the ROW so it has been included. 

5.1.2 PPC, Saguaro Cactus, and Palmer’s Agave Monitoring 

PPC, Saguaro cacti less than nine feet in height without arms, and Palmer’s agave that cannot be 

avoided during construction will be removed by a qualified nursery or equivalent prior to land 

clearing activities. The qualified nursery or equivalent will inspect and maintain saguaro cacti, 

Palmer’s agaves and 20 percent of the PPC that cannot be avoided during construction activities 

and will ensure that the PPC, saguaro cacti, and Palmer’s agaves are tagged, marked, and 

temporarily and permanently transplanted appropriately. The remaining 80 percent of PPC will 

be relocated outside of the construction ROW, but within the 300-foot area that was surveyed 

prior to construction. Sierrita will ensure that transplanting will not occur within known 

cultural resource sites.   

Monitoring of the PPC, saguaro cacti, and Palmer’s agaves will include documentation overall 

health and survival. Monitoring requirements immediately following transplanting include: 

1. Assigning an individual inventory number to each plant;  
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2. Photographing each individual plant; 
3. Recording plant location with a GPS unit;  
4. Recording plant height and circumference at chest height  (saguaro cacti only) 

and overall health.  
  
Inspection and recording of PPC, saguaro cacti, and Palmer’s agaves will occur for five years 
and in conjunction with annual vegetative monitoring. Individual plants will be inspected 
annually to record plant height and circumference at breast height with a diameter at breast 
height (dbh) tape (saguaros only), overall health, and survival. In addition, Sierrita will visually 
inspect saguaro cacti in the vicinity of transplanted saguaro cacti that are outside the 
construction ROW, but within the 300 foot survey corridor as a control population. 
 
After the second growing season, Sierrita, along with the USFWS will evaluate the survival of 
each monitored plant and will compare the survival of transplanted saguaro cacti with the 
control population. Should Sierrita and the USFWS determine that a plant did not survive 
transplanting, nursery stock at 3:1 ratio will be planted in an appropriate location within the 
Project area to support the USFWS’ no net loss of saguaro cacti and Palmer’s agave. If the total 
number of viable transplanted saguaro cacti and/or Palmer’s agave are equal to or greater than 
the number disturbed by construction, then it would not be necessary to use nursery stock.  
 
Results and associated adaptive management strategies (e.g., replanting ratio) will be included 
in Sierrita’s Annual Monitoring Reports.  

5.2 Access Roads 
Sierrita will inspect access roads prior to start of construction and following construction to 

return access roads to pre-construction conditions and in accordance with the terms of all road 

use permits. To facilitate post-construction monitoring, the Project access roads will be divided 

into two groups based on the degree of reclamation required after Project construction is 

completed. Group 1 roads include those that would have required widening during 

construction to facilitate equipment access to the ROW. Post-construction monitoring of Group 

1 access roads will include visual assessments, photo documentation, And GPS data collection 

in Years 1, 3 and 5 following construction. Group 2 roads are those that would have been 

utilized for the Project, but did not require modification for construction. Group 2 roads will not 

be monitored following construction activities. 

Sierrita will utilize Project access roads to travel to and from the permanent Project ROW as in-

kind use following construction. All Project access roads are existing roads; no new roads will 

be constructed as part of the Project. Noxious weed control, vegetation monitoring, and general 

maintenance activities will be performed within the ROW by pedestrian means. Vehicle use 

along the permanent ROW is not anticipated for monitoring or general maintenance activities 

following final restoration and clean-up. Should Sierrita need to access the ROW for an 

inspection or repair of a specific location along the pipeline, that action would be permitted 

separately with appropriate agencies and the ROW would be accessed utilizing the nearest 

access road. Following inspection and repair, the ROW would be restored using the restoration 

methods Provided in Sierrita’s Reclamation Plan. 
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5.3 Noxious and Invasive Weed Monitoring 
The Project area was surveyed for noxious weeds in 2012. Project biologists conducted field 

surveys of the Project area from March to May and July to September 2012 to inventory native 

and non-native vegetation. Table 3 lists the plant species observed in the Project area that are 

non-native, invasive, and/or noxious weed species. The location and distribution of species 

along the ROW are provided in Sierrita’s Noxious Weed Control Plan. 

Table 3 

Non-Native, Invasive, and Noxious Weed Species Observed in the Project Area In 2012  

Scientific Name Common Name Arizona Management Status 
a 

Cuscuta spp.  Dodder 1, 3 

Cynodon dactylon  Bermuda grass Non-native but not listed by ADA 

Eragrostis lehmanniana Lehmann’s lovegrass  Non-native but not listed by ADA 

Ipomoea sp.  Morning glory 1 

Ipomoea coccinea Redstar 1 

 Mollugo cerviana Threadstem carpetweed Non-native but not listed by ADA 

Pennisetum ciliare  Buffelgrass 1, 2 

Salsola tragus Prickly Russian thistle Non-native but not listed by ADA 

Sorghum halepense Johnsongrass Non-native but not listed by ADA 

Tamarix ramosissima  Saltcedar Non-native but not listed by ADA 

Tribulus terrestris Puncturevine 1, 2 

a - Arizona Management Status 

1 - Prohibited: Noxious weeds (including plants, stolons, rhizomes, cuttings, and seeds) that are prohibited from entry into the 

state.  

2 - Regulated: Noxious weeds (including plants, stolons, rhizomes, cuttings, and seeds) that are regulated and, if found within 

the state, may be controlled or quarantined to prevent further infestation or contamination. 

3 - Restricted: Noxious weeds (includong plants, stolons, rhizomes, cuttings, and seeds) that are restricted and, if found within 
the state, shall be quarantined to prevent further infestation or contamination. 

Source: SWCA 2012 

 

It should be noted that repeated control measures are not always considered successful for 

certain weed species that are already well established and abundant. For example, most land 

management agencies recognize that the widespread distribution of some non-native species, 

such as cheatgrass and some other grasses, precludes the reasonable possibility of eradication. 

For this reason, the certain widespread invasive species that are not legally considered noxious, 

such as Russian thistle, would not be treated unless treatment is needed to ensure the success of 

Project restoration and revegetation efforts. Surveys and monitoring would be conducted as 

part of Project restoration and revegetation to identify areas where these invasive species would 

need to be treated. Project weed control contractors would treat noxious weed populations and 

invasive weed populations (not designated as noxious) as identified through such monitoring. 
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Sierrita will focus its weed survey within both the construction ROW and the undisturbed 300-

foot survey corridor. A weed population will be treated if the percent cover is greater within the 

ROW than the percent cover of the same species outside of the ROW. Sierrita will work with the 

ASLD to also treat areas within the 300-foot survey corridor to the extent practicable.  

Sierrita will monitor noxious weeds within areas disturbed by the Project. Monitoring will occur 

as both part of the long-term vegetation monitoring and the noxious weed monitoring. In areas 

where noxious weeds occur in undisturbed areas adjacent to the ROW, Sierrita will control 

weed densities on the ROW to a level that is at or below levels in adjacent areas. In areas where 

noxious weeds occur within the ROW, but not off the ROW, Sierrita will target areas for control 

when the weed cover exceeds 10 percent of the ROW.  The percentages will be based on a visual 

estimate centered on the weed population. Sierrita will also monitor invasive species as a part of 

the Post-Construction Vegetation Monitoring. In areas where weed cover exceeds off-ROW 

plots by 25 percent, Sierrita will consult with the appropriate land management agencies to 

determine the need or level of control.  

As a part of the annual Post-Construction Vegetation Monitoring, Sierrita will identify weed 

species occurring in proximity to ecologically sensitive areas. Sierrita will discuss with the 

appropriate land management agency suitable noxious weed control methods and timing in 

these areas.  

The high-density weed monitoring sites identified during pre-construction field surveys for the 

Project will be monitored twice per year. Biennial high density weed monitoring would occur in 

May, June, or July and again in September or October or as appropriate based on local 

precipitation. 

As populations of noxious weeds were identified in the Project area by MP during construction, 

the list of weed monitoring sites will be adjusted and updated as needed. The monitoring 

metric is percent relative plant cover by species. Photographs will be collected at GPS located 

photo points.  

A visual assessment will be used to assess relative cover of weeds at a monitoring site. Control 

plots will not be necessary because the presence or absence of weeds will be assessed. If weeds 

are present, then their relative cover will be visually assessed. The Daubenmire cover-class scale 

(Elzinga et al., 1998) will be used to define relative cover by weed species in relationship to the 

other plant species present in the monitoring plot (Table 4). The size of the monitoring plot will 

vary depending on the extent of the weed infestation. The sites will be visited annually and  the 

boundaries of the weed infestation would be located via GPS to document change. The 

surveyor will evaluate the plant community at the monitoring plot and assign a Daubenmire 

cover class to noxious and invasive weeds and desirable plants.  
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Table 4  

Daubenmire Plant Cover Class Scale 

Plant Cover Class Range of Plant Cover (%) 

6 96-100 

5 76-95 

4 51-75 

3 26-50 

2 6-25 

1 0-5 

The need for treatment will be determined based on the relative cover of noxious or invasive 

weeds on the ROW, the potential to inhibit desirable plant establishment, and weed cover 

adjacent to the ROW of land not disturbed by the Project. The need for weed abatement 

procedures will be discussed with ASLD and grazing leasees prior to treatment application. 

Treating weeds on the ROW will not be effective abatement if there is a weed seed source in the 

immediate vicinity. Sierrita would be responsible for weed treatments on the ROW. The 

reseeding of the treated area may be necessary to reduce the chances of weed re-establishment 

after a treatment prescription. In the event that large weed infestations occur or reoccur, an 

evaluation would determine causes of infestation or re-infestation and an appropriate strategy 

for abatement. 
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6.0 Performance Criteria 

Performance criteria describe the benchmarks by which successful vegetation establishment can 

be determined. The performance criteria must accommodate the inherent variability of restoring 

native vegetation and be applicable to the several different kinds of upland plant communities 

across the Project. Monitoring should document that progress is being made toward obtaining 

the end results of desirable plant community establishment and wildlife habitat restoration.  

Adaptive Management  

Sierrita will implement an adaptive management strategy to achieve successful revegetation. 

Successful revegetation will be achieved based on meeting the performance criteria of desirable 

plant composition, frequency, density, and dominance. If one or more of these criteria are not 

satisfied after the second growing season, Sierrita will meet with FERC and other appropriate 

agencies to discuss the current status of revegetation, the trend toward meeting the criteria, and 

appropriate action that may be required to achieve success criteria. Possible actions that could 

occur to address areas not achieving success criteria may include one or more of the following: 

 Evaluating problem areas to determine the reasons for the lack of success including such 
variables as low precipitation, grazing, surface disturbances, soil crusting, and/or weed 
colonization; 

 Reseeding problem areas with the original seed mix or modifying the seed mix based on 
the success of the original seeding mix; 

 Removing or limiting disturbing influences such as livestock grazing or potential 
unauthorized access to the ROW. Sierrita will work with grazing leasees to determine if 
deferment is needed and can be applied to specific locations along the ROW. Other 
applications, such as limited fencing of the ROW or specification placement of salt licks 
may be implemented; 

 Determining the need to control noxious and/or invasive weeds; 

 Discuss methods to improve the capture of surface runoff water from precipitation 
events; and 

 Deciding that no action is appropriate if the area is trending in the right direction. 

6.1 Revegetation Performance Criteria  
The following section presents plant establishment performance standards for defining 

successful ROW plant establishment. Plant establishment performance would be judged based 

on foliar cover of herbaceous and woody species in comparison with the foliar cover of 

herbaceous and woody plants in control plots. Revegetation will be considered successful when 

vegetation on the restored ROW supports desirable plants that are similar in forb, grass, and 

woody plant density and cover to those growing on adjacent lands within the 300-foot survey 

corridor undisturbed by construction (Table 5).  

The statistical comparisons of the metrics measured in the ROW and control plots will provide a 

measure of the similarity between the plot sets. Using the first year data, Sierrita will compare 

bare soil and cover attributes using the 80 percent binomial confidence interval tables.  
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Monitoring will occur for a minimum of five years and an evaluation of performance criteria 

over time will be conducted to identify potential trends in the respective monitoring and control 

plots. Monitoring may be conducted beyond the fifth year as agreed upon by FERC and the 

ASLD if performance criteria have not been met. Where initial restoration and plant 

establishment efforts fail to make progress toward meeting revegetation standards after the 

third year, reseeding may be necessary on some ROW segments as determined by the FERC and 

ASLD.  

Table 5 

Revegetation Criteria  

Land Management Agency 

Seeded 
Noxious Weed 

Relative Cover (%) Herbaceous and Shrubs (%) 

ASLD 

Species composition - The number of 

desirable species in the ROW plots will be ≥ 

to 70 percent of the number of desirable 

species in off-ROW control plots. 

≤ 10 when noxious 

weed species is not 

present outside of the 

ROW; Densities on the 

ROW will be 

maintained to a level 

that is at or below 

levels in adjacent 

areas 

ASLD 

Frequency - Desirable species in the ROW 

plots will be ≥ 50 percent of the frequency of 

desirable species in the off-ROW control 

plots. 

ASLD 

Density - Desirable species in the ROW 

plots will be ≥ 70 percent of the density of 

desirable species in the control plots. 

ASLD 

Dominance - aerial foliar plant cover of 

desirable species in the ROW plots will be ≥ 

70 percent of aerial foliar plant cover of the 

desirable species in the off-ROW control 

plots. 

6.2 Noxious and Invasive Weed Performance Criteria  
Performance criteria will require total relative cover of noxious and invasive weeds (see Section 

5.3) to be less than 10 percent. However, if visual observation of weed cover on lands 

immediately adjacent to the ROW is greater than 10 percent, then the 10 percent criterion for 

weed cover on the ROW will not apply. Performance criteria will require total relative cover of 

noxious and invasive weeds to be less than 10 percent. All application of pesticide will be 

conducted by a certified applicator. All Federal and state laws and regulations will be followed. 

All herbicides will be approved by the ASLD or landowner. 
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7.0 Monitoring Reports and Release from Monitoring Obligation 

7.1 Annual Monitoring Reports  
Sierrita will monitor plant establishment and soil stability for a minimum of five years after 

revegetation is completed. Annual monitoring reports will be submitted to FERC and ASLD 

and other appropriate agencies as requested after the annual monitoring is completed. In 

addition, Sierrita will report any emergency corrective action to FERC and the ASLD that might 

be taken separate from the data provided in the annual report. 

The annual monitoring reports will include the following information: 

 An evaluation of PPC, saguaro cactus, and Palmer’s agave establishment and 

comparison of saguaro cacti to saguaro cacti control populations; 

 Percent cover, frequency, density, and dominance of graminoids, forbs, and shrubs for 

years 2 through 5; 

 An evaluation of performance criteria over time to identify potential trends in the 

respective monitoring and control plots. 

 Noxious weeds and invasive weed locations and percent cover relative to the areas 

outside of the ROW and proposed actions; 

 Photographs of plant establishment within the monitoring plots;  

 Areas requiring remedial action and proposed corrective actions or actions taken during 

the year; and  

 Areas impacted by OHV travel, grazing, wildfire, pedestrian traffic, and annual invasive 

weeds and proposed actions to reduce impacts to the extent possible.  

The first annual monitoring report will include the following information: 

 Documentation of plant and seed materials received from commercial sources;  

 Comparison of bare soil and cover attributes using the 80 percent binomial confidence 

interval tables;  

 Pre-construction weed treatments;  

 Seed mixes and methods of application; 

 Soil amendment and mulch applications; and 

 Saguaro cactus and Palmer’s agave plantings. 

7.2 ROW Release from Monitoring Obligation  
Sierrita will request formal release from monitoring when it determines that all, or portions of, 

the Project area that comply with the performance criteria presented in Section 6. Once 

monitoring plots are determined to meet performance criteria, they will no longer be included 

in the annual monitoring. Determination of restoration and revegetation compliance would rest 

with FERC and ASLD. 

H-21



POST-CONSTRUCTION VEGETATION MONITORING DOCUMENT 

 

SIERRITA PIPELINE 22 

8.0 References 

Belnap, J., R. Rosentreter, S. Leonard, J.H. Kaltenecker, J. Williams, D. Eldridge. 2001. Biological 

soil crusts: Ecology and management. Technical Reference 1730-2. Bureau of Land Management, 

Denver, CO.  

Duniway, M.C., J.E. Herrick, D.A. Pyke, and D.Toledo P. 2010. Assessing transportation 

infrastructure impacts on rangelands: Test of a standard rangeland assessment protocol. 

Rangeland Ecology and Management 63 (5): 524-536.  

Elzinga, C.L., D.W. Salzer, and J.W. Willoughby. 1998. Measuring & monitoring plant 

populations. Technical Reference 1730-1. Bureau of Land Management, Denver, CO.  

Herrick, J.E., J.W. Van Zee, K.M. Havstad, L.M. Burkett, and W.G. Whitford. 2005a. Monitoring 

manual: For grassland, shrubland, and savanna ecosystems: Quick Start, Vol. I. USDA, ARS 

Jornada Experimental Range. Las Cruces, NM.  

Herrick, J.E., J.W. Van Zee, K.M. Havstad, L.M. Burkett, and W.G. Whitford. 2005b. Monitoring 

manual: For grassland, shrubland, and savanna ecosystems: Design, supplementary methods 

and interpretation, Vol. II. USDA, ARS Jornada Experimental Range. Las Cruces, NM.

H-22



POST-CONSTRUCTION VEGETATION MONITORING DOCUMENT 

 

SIERRITA PIPELINE APPENDIX A 
 

Appendix A  

Standard Operating Procedures for ROW Seeded 
and Riparian Areas Monitoring 
Training  

The following training sources teach the fundamentals of applying the line-point intercept 

method for collecting vegetation data on the ROW and control plots in seeded upland areas and 

riparian areas:  

Herrick, J.E., J.W. Van Zee, K.M. Havstad, L.M. Burkett, and W.G. Whitford. 2005. Monitoring 

manual: For grassland, shrubland, and savanna ecosystems, Vol. I. USDA, ARS Jornada 

Experimental Range. Las Cruces, NM.  

http://jornada.nmsu.edu/monit-assess/manuals/monitoring 

http://jornada.nmsu.edu/monit-assess/training/videos 

Training videos 

 Introduction 

 Establish a transect 

 Line-point intercept 

 Photo points 

Equipment 

 100-m tape 

 Two steel pins 

 Pointer – long pin flag 

 GPS unit and compass 

 Clipboard and data form 

 Pencils 

 Thick-point marking pen 

 Digital camera with 50 mm lens  

 Four 60 cm rebar stakes 

 Whiteboard or ID card on clipboard 

 1.5 m long, ¾ in diameter PVC pipe 

 Laptop computer 

 Colored rebar 
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Approach 

Line-point intercept: At the monitoring site establish the ROW and control plots. At each plot 

lay out the 100-m tape measure on the westerly side of the plots. Use a random number 

generator to locate the three transects. The beginning of the transects will be GPS-located and 

marked with a red-colored rebar stake and covered with PVC pipe for safety. Each transect will 

be located at a ninety-degree angle to the tape measure and run at the same compass orientation 

the width of the ROW. The end of the transect will be GPS-located and marked with a blue-

colored rebar. The control-plot transects will be established in the same manner. Record the 

azimuth of all transects. Use the compass to ensure that the tape measure is laid out in the 

proper orientation on each transect. Use the first steel pin to anchor the tape. Extend the tape 

out the width of the ROW by walking on the right-hand side of the tape. Place the tape on the 

ground and pull it taut. Use the second steel pin to anchor the far end of the tape. Point 

intercepts will be scored for plant foliar and basal cover, litter cover, rock cover, and bare 

ground at each meter mark. Record point intercept on data sheet. Scan data sheet each day to 

produce a digital copy. Store data sheet in safe place.  

 

Plant density: A one-meter square quadrat will be randomly placed three times (no overlap) 

along each transect to measure species density. Use a random number generator to select the 

placement of the quadrats. One corner of the quadrat will be placed on the randomly selected 

meter mark with the second corner placed at the next higher meter mark. Record the plant 

species in the plot and count the number of individuals. Greater than 50 percent of the basal 

portion of the plant must be in the plot for it to be counted. Assess grazing and OHV travel 

within the quadrat and at the MP using the categories presented in Table 2.  

 

Digital photos – One photo will be taken per transect. Record the date, location, plot, transect 

number, and direction on the whiteboard and place at the beginning of the transect leaning 

against the rebar stake. Locate the whiteboard in the bottom center of the photo. Take the photo. 

Repeat the procedure for transects 2 and 3. Download the photo image to a laptop computer at 

night.  

 

Control or reference plots will be set up outside of the ROW in the 300-ft survey boundary. 

These plots need to be established within the same terrain, aspect, and soils as the ROW plot, to 

the greatest extent possible. The plant community should be representative of the surrounding 

vegetation. The control plot will be set up and sampled in the same manner as the ROW plot.  

 

QA – make sure that all data sheets are completely filled out and accounted for prior to leaving 

the site. Store the data sheets in a closeable file. Scan all data sheets each night. Make back-

copies of all digital photos. If using data recorders make sure that the data was stored and 

backup files created prior to leaving the site. Double check that digital photos were saved and 

backup files prior to leaving the site. Account for all field equipment. Collect samples of 

unknown plant species to identify at a later date.  
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Data Sheet – Upland Seeded and Riparian Areas  

Date________________ Location________________________________________________  

Transect #__________________ Azimuth__________ Crew No.________________________  

PT 
Top 

canopy 

Lower canopy layers 
Soil PT 

Top 

canopy 

Lower canopy layers 
Soil 

Code 1 Code 2 Code 3 Code 1 Code 2 Code 3 

1      26      

2      27      

3      28      

4      29      

5      30      

6      31      

7      32      

8      33      

9      34      

10      35      

11      36      

12      37      

13      38      

14      39      

15      40      

16      41      

17      42      

18      43      

19      44      

20      45      

21      46      

22      47      

23      48      

24      49      

25      50      

Top canopy codes: Species code, common name, or NONE (no canopy) 

Lower canopy codes: species code, common name, L (herbaceous litter), W (woody litter, >5mm diameter) 

Unknown Species Codes: AF# = annual forb; PF# = perennial forb; AG# = annual gramminoid; PG# - perennial gramminoid; SH# - 

shrub; TR# = tree 

Soil Surface (do not use litter): R = rock >5 mm diameter; BR = bedrock; BSC = biological soil crust; S = Soil without any other soil 

surface code 
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Species Density 

Transect - 

Quadrat 
Plant Species Code – No. individuals 

1 - 1 

 

1-2 

 

1-3 

 

2-1 

 

2-2 

 

2-3 

 

3-1 

 

3-2 

 

3-3 
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Noxious Weeds Cover Class 

 Weed Species Code Cover Class Weed Species Code Cover Class 

    

    

    

    

    

Cover class (%): 1 = 0–5; 2 = 5–25; 3 = 25–50; 4 = 50–75; 5 = 75–95; 6 = 05–100 

 

Grazing class__________ OHV travel class__________ Pedestrian Traffic class_________ 

Index Class Definition 

1 
No apparent grazing, fecal droppings, or hoof prints; No OHV tire marks; No evidence of 

pedestrian traffic in the plot. 

2 
<25 percent plants grazed, fecal droppings or hoof prints; <25 percent OHV tire marks; <25 

percent pedestrian traffic in the plot. 

3 
25-50 percent plants grazed, fecal droppings or hoof prints; 25-50 percent OHV tire marks; 

25-50 percent pedestrian traffic in the plot. 

4 
50-75 percent plants grazed, fecal droppings or hoof prints; 50-75 percent OHV tire marks; 

50-75 percent pedestrian traffic in the plot. 

5 
>75 percent plants grazed, fecal droppings or hoof prints; >75 percent OHV tire marks; >75 

percent pedestrian traffic in the plot. 

The Project ROW will be roughened from MP 26.0 to MP 59.2 (except for portions of the ROW that abuts and 

parallels an existing road) to inhibit the use of the ROW by unauthorized vehicles. The OHV trend could apply to 

areas outside the ROW so it has been included. 
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Appendix B  

Standard Operating Procedures for Saguaro 
Cactus and Palmer’s Agave Monitoring  

 

Training  
Review of proper identification of saguaro cacti and Palmer’s agave transplanted on the ROW.  

 

Equipment  

 50-m tape 

 3-m PVC pole marked in meters 

 GPS unit  

 Clipboard and data form 

 Whiteboard 

 Digital camera with 1.5 m PVC pole 

Approach 

 Measure height using PVC pole. 

 Measure circumference of saguaro cacti at midpoint.  

 Record the four corners of the plot using GPS. 

 Record on the data sheet whether each saguaro cactus or Palmer’s agave is alive or dead. 

 Record livestock/wildlife grazing in the area, using the categories presented in Table 2.  

 Record a digital photo of each plant. 

.  
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Data Sheet – Salvaged Saguaro Cactus, Palmer’s Agave, and Pima Pineapple Cactus 

Survival Monitoring  

Date________________  

Location__________________________ Crew No.______________________________  

Species Number Alive Dead Height Circumference 
a
 

     

     

     

     

     

     

     

     

     

     

     

     

a - Circumference measured at breast height with a diameter at breast height (dbh) tape. 

 

Add general observations about site and surrounding area control populations for saguaro cacti.
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Appendix C 

Standard Operating Procedures for Noxious and 
Invasive Weed Monitoring 
 

Training  

Noxious and invasive weed characteristics and photos:  

http://plants.usda.gov/java/noxiousDriver 

Noxious and Invasive Weed Control Plan, Table A-1 lists noxious weeds identified during the 

pre-construction weed surveys. 

Equipment 

 GPS unit  

 Clipboard and data form 

 Digital camera w/ 1.5m PVC pole 

 Whiteboard 

Approach 

 Weed area - record the area of investigation using GPS. 

 List the noxious, invasive, and desirable plants in the area of investigation. 

 Assign a cover class to each species. 

 Record a digital photo of the weed area using the methods described for the line 

intercept method. GPS the photo location. More than one photo may be taken if 

necessary.  

 QA procedures will follow those outlined for the line intercept method. 

Plant cover classes 

Plant Species Code Cover Class Plant Species Code Cover Class 

    

    

    

    

    

Cover class (%): 1 = 0–5; 2 = 5–25; 3 = 25–50; 4 = 50–75; 5 = 75–95; 6 = 05–100 
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Draft Noxious Weed Control Plan 

1.0 Introduction 

1.1 Project Overview 
Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-
diameter, high-pressure pipeline and associated measurement facilities to deliver natural gas 
from El Paso Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect point 
at the U.S.-Mexico border near the Town of Sasabe, Arizona herein referred to as the Sierrita 
Pipeline (Project). A corresponding pipeline Mexico segment, known as the Sasabe-Guaymas 
Pipeline, would also be constructed in Mexico by a separate entity not associated with Sierrita. 
The U.S. and Mexican pipelines would serve to meet increased gas-fired electrical generation 
needs. Sierrita proposes to use a nominal 100-foot-wide construction right-of-way (ROW) for 
installation of the pipeline, and a 50-foot-wide permanent ROW to facilitate operation and 
maintenance of the pipeline, meter stations, and appurtenant installations. Sierrita has no plans 
for periodic vegetation maintenance of the ROW with the exception of large shrubs or trees 
located within 10 feet of the pipeline centerline with roots that could compromise the integrity 
of the pipeline or may interfere with periodic corrosion/leak surveys. The vegetation clearing 
would be performed by pedestrian means; no vehicles would be used for vegetation 
maintenance. 

1.2 Plan Overview 
The goal of the Noxious and Weed Control Plan is to prevent the spread of existing noxious 
weeds identified in Project areas by implementing prevention and control mitigation measures 
where applicable and appropriate. The focus of the Noxious and Weed Control Plan is for areas 
where ground disturbance would occur and where existing noxious weed species are present. 
Monitoring during construction and operation of the Project would include inspection of 
existing weed populations and identification of new weed populations on or immediately 
adjacent to Project areas. Monitoring activities would evaluate the level of success and efficiency 
of the control measures implemented. 

The purpose of this Noxious and Weed Control Plan is to prescribe methods to prevent, 
mitigate, and control the spread of noxious weeds during and following construction of the 
Project. Sierrita and its contractors would be responsible for carrying out the practices described 
in this Noxious and Weed Control Plan, which is applicable to both the construction and 
operations phases of the Project. 

Noxious weed control practices for the Project described in this Noxious and Weed Control 
Plan have been developed utilizing information from the following sources:  

 Arizona Department of Agriculture (ADA)  

 University of Arizona, Arizona Cooperative Extension 
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 Natural Resources Conservation Service (NRCS) 

 Pima County 

 Borderlands Cooperative Weed Management Association 
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 Observations made during field surveys for noxious weeds performed in 2012.  

2.0 Noxious Weed Regulation and Management 
Invasive weeds are opportunistic and often non-indigenous plant species that readily invade 
disturbed areas, sometimes producing monocultures and preventing native plant species from 
establishing communities. Federal Invasive Species Executive Order 13112 defines an invasive 
plant as an “alien” (non-native) species whose introduction causes or is likely to cause economic 
or environmental harm or harm to human health” (Federal Register 1999). Many invasive weed 
species significantly degrade agricultural and natural resources, including soil and water, 
wildlife habitat, and recreational and wilderness values, often with great economic impact.  

Construction of new roads and pipeline/utility ROWs can become pathways for the spread of 
invasive plants. Once spread or newly established, noxious weed infestations can become 
permanent if left uncontrolled. Federal Invasive Species Executive Order 13112 defines 
“control” as eradicating, suppressing, reducing, or managing invasive species populations; 
preventing spread of invasive species from areas where they are present; and taking steps such 
as restoration of native species and habitats to reduce the effects of invasive species and to 
prevent further invasions (Federal Register 1999). 

The State of Arizona addresses the control and eradication of noxious weeds through Arizona 
Administrative Code (AAC) R3-4-244 and R3-4-245 (Arizona 2012). The Plant Services Division of the 
ADA maintains a list of officially designated noxious weed species and is responsible for 
implementing noxious weed regulations (ADA 2012). The list catergorizes noxious weeds as: 

 Prohibited noxious weeds are exotic plant species with known qualities that do not currently exist in 

Arizona; these species , including viable plant parts (stolons, rhizomes, cuttings, and seeds, 

except for agricultural, vegetable, and ornamental seed for planting purposes) are 

prohibited from entering the state. 

 Regulated noxious weeds are exotic plant species that are well established and generally distributed 

throughout Arizona; these plant species, including viable plant parts (stolons, rhizomes, 

cuttings, and seeds, except for agricultural, vegetable, and ornamental seed for planting 

purposes), if found within the state, may be controlled to prevent further infestation or 

contamination. 

 Restricted noxious weeds are exotic plant species that occur in Arizona in isolated infestations or 

very low populations; these plant species, including viable plant parts (stolons, rhizomes, 

cuttings, and seeds, except for agricultural, vegetable, and ornamental seed for planting 

purposes), if ound within the state, shall be quarantined to prevent further infestation or 

contamination. 

The Arizona list of noxious weeds, including management category, is provided in Appendix 
A. 
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Chapter 7.33 of the Pima County Code includes provisions for weed removal of noxious weeds 
from private property (Pima County 2012). Pima County involvement in weed management is 
described in an informational publication, An Invasive Species Management Program for Pima 
County, Sonoran Desert Conservation Plan 2002 (Pima County, 2002). 

3.0 Noxious Weed Inventory 
The Project area was surveyed for noxious weeds in 2012. Project biologists conducted field 
surveys of the Project area from March to May and July to September 2012 to evaluate native 
and non-native vegetation. Table 3-1 lists the plant species observed in the Project area that are 
non-native, invasive, and/or noxious weed species and Table 3-2 provides the location and 
distribution of species along the ROW. 

TABLE 3-1 
Non-Native, Invasive, and Noxious Weed Species Observed in the Project Area In 2012  

Scientific Name Common Name Arizona Management Status a 

Cuscuta spp.  Dodder 1, 3 

Cynodon dactylon  Bermuda grass Non-native but not listed by ADA 

Eragrostis lehmanniana Lehmann’s lovegrass  Non-native but not listed by ADA 

Ipomoea sp.  Morning glory 1 

Ipomoea coccinea Redstar 1 

 Mollugo cerviana Threadstem carpetweed Non-native but not listed by ADA 

Pennisetum ciliare  Buffelgrass 1, 2 

Salsola tragus Prickly Russian thistle Non-native but not listed by ADA 

Sorghum halepense Johnsongrass Non-native but not listed by ADA 

Tamarix ramosissima  Saltcedar Non-native but not listed by ADA 

Tribulus terrestris Puncturevine 1, 2 

a  Arizona Management Status 

1 - Prohibited: Noxious weeds (including plants, stolons, rhizomes, cuttings, and seeds) that are prohibited from 
entry into the state.  

2 - Regulated: Noxious weeds (including plants, stolons, rhizomes, cuttings, and seeds) that are regulated and, if 
found within the state, may be controlled or quarantined to prevent further infestation or contamination. 

3 - Restricted: Noxious weeds (includong plants, stolons, rhizomes, cuttings, and seeds) that are restricted and, if 
found within the state, shall be quarantined to prevent further infestation or contamination. 
Source: SWCA 2012 
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TABLE 3-2 
Non-Native, Invasive, and Noxious Weed Species Distributions and Locaitons 

Begin MP End MP Species Distribution 1 
0.0 0.0 Buffelgrass Spot 

0.2 0.2 Buffelgrass Spot 

0.4 0.4 Buffelgrass Spot 

0.5 0.5 Buffelgrass Spot 

0.6 0.6 Buffelgrass Spot 

0.8 0.8 Buffelgrass Patch 

1.5 1.5 Buffelgrass Spot 

1.9 2.7 Johnsongrass Patch 

1.9 2.7 Bermudagrass Patch 

1.9 2.7 Morning-glory Patch 

1.9 2.7 Buffelgrass Patch 

1.9 2.7 Prickly Russian thistle Patch 

3.3 3.7 Morning-glory Continuous 

3.8 3.8 Bermudagrass Patch 

4.1 4.4 Morning-glory Scattered 

5.2 5.8 Bermudagrass Continuous 

6.3 7.5 Bermudagrass Scattered 

6.3 7.5 Buffelgrass Scattered 

6.3 7.5 Prickly Russian thistle Scattered 

6.3 7.5 Lehmann's lovegrass Scattered 

7.4 7.6 Johnsongrass Patch 

7.5 7.5 Johnsongrass Patch 

7.5 7.5 Buffelgrass Patch 

7.6 7.8 Buffelgrass Patch 

7.8 7.8 Prickly Russian thistle Spot 

7.9 8.1 Prickly Russian thistle Patch 

7.9 8.1 Buffelgrass Patch 

8.1 8.2 Buffelgrass Scattered 

8.1 8.2 Prickly Russian thistle Scattered 

8.1 8.2 Lehmann's lovegrass Scattered 

8.2 8.3 Buffelgrass Patch 

8.4 8.4 Bermudagrass Patch 

8.5 8.7 Prickly Russian thistle Scattered 

8.5 9.5 Buffelgrass Scattered 

9.0 9.0 Bermudagrass Patch 

9.1 9.1 Prickly Russian thistle Spot 

9.4 9.4 Bermudagrass Spot 

9.8 9.8 Buffelgrass Patch 
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TABLE 3-2 
Non-Native, Invasive, and Noxious Weed Species Distributions and Locaitons 

Begin MP End MP Species Distribution 1 
9.8 9.8 Bermudagrass Patch 

10.0 10.0 Lehmann's lovegrass Patch 

10.1 10.1 Prickly Russian thistle Patch 

10.2 10.3 Buffelgrass Patch 

10.2 10.3 Lehmann's lovegrass Patch 

10.3 10.3 Lehmann's lovegrass Patch 

10.3 10.3 Buffelgrass Patch 

10.6 10.6 Bermudagrass Patch 

10.6 10.6 Prickly Russian thistle Patch 

10.7 10.7 Bermudagrass Patch 

10.7 10.7 Buffelgrass Spot 

10.7 10.7 Bermudagrass Patch 

10.8 12.8 Lehmann's lovegrass Scattered 

10.9 12.8 Buffelgrass Scattered 

14.2 14.2 Buffelgrass Spot 

14.6 14.6 Buffelgrass Scattered 

15.0 15.0 Buffelgrass Scattered 

15.0 15.0 Buffelgrass Scattered 

15.3 15.3 Buffelgrass Patch 

15.4 15.4 Buffelgrass Patch 

15.5 15.5 Buffelgrass Patch 

16.9 16.9 Bermudagrass Spot 

17.2 17.2 Bermudagrass Spot 

17.2 17.2 Buffelgrass Spot 

17.4 17.4 Bermudagrass Patch 

17.7 17.7 Buffelgrass Spot 

17.9 17.9 Bermudagrass Spot 

17.9 17.9 Buffelgrass Spot 

18.1 18.1 Buffelgrass Patch 

18.5 18.5 Bermudagrass Patch 

18.6 18.6 Buffelgrass Patch 

19.1 19.1 Bermudagrass Patch 

19.1 19.1 Buffelgrass Patch 

19.7 19.7 Buffelgrass Patch 

19.8 19.8 Bermudagrass Spot 

20.9 20.9 Buffelgrass Spot 

21.3 21.3 Buffelgrass Spot 

21.5 21.7 Bermudagrass Continuous 
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TABLE 3-2 
Non-Native, Invasive, and Noxious Weed Species Distributions and Locaitons 

Begin MP End MP Species Distribution 1 
21.9 21.9 Bermudagrass Patch 

22.1 23.0 Bermudagrass Continuous 

24.6 25.9 Lehmann's lovegrass Continuous 

24.6 25.9 Bermudagrass Scattered 

25.7 25.8 ipomoea Scattered 

R26.1 R26.1 Lehmann's lovegrass Patch 

R26.2 R26.2 Bermudagrass Spot 

R26.3 R26.3 Bermudagrass Spot 

R26.4 R26.4 Bermudagrass Spot 

R26.5 R26.5 Prickly Russian thistle Spot 

R26.5 R26.5 ipomoea Patch 

R26.6 R27.2 Lehmann's lovegrass Scattered 

R26.7 R26.5 ipomoea Scattered 

R26.7 R26.4 Lehmann's lovegrass Scattered 

R26.7 R26.7 Prickly Russian thistle Spot 

R26.9 R26.9 Lehmann's lovegrass Patch 

R26.9 R26.9 Prickly Russian thistle Spot 

R27.0 R27.0 Lehmann's lovegrass Patch 

R27.1 R27.1 ipomoea Scattered 

R27.3 R27.3 ipomoea Scattered 

R27.5 R27.6 ipomoea Scattered 

R27.8 R28.0 ipomoea Scattered 

R28.1 R28.1 ipomoea Scattered 

R28.1 R28.2 Lehmann's lovegrass Scattered 

R28.3 R28.3 ipomoea Spot 

R28.4 R28.4 Lehmann's lovegrass Scattered 

R28.4 R28.4 ipomoea Scattered 

R28.4 R28.4 ipomoea Scattered 

R28.5 R28.5 ipomoea Scattered 

R28.5 R28.7 Lehmann's lovegrass Scattered 

R28.5 R28.5 Lehmann's lovegrass Patch 

R28.6 R28.6 ipomoea Scattered 

R28.9 R28.9 ipomoea Patch 

R29.0 R29.0 Bermudagrass Spot 

R29.0 R29.0 Lehmann's lovegrass Scattered 

R29.2 R29.2 Buffelgrass Spot 

R29.6 R29.6 Prickly Russian thistle Spot 

R29.7 R29.7 Bermudagrass Spot 
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TABLE 3-2 
Non-Native, Invasive, and Noxious Weed Species Distributions and Locaitons 

Begin MP End MP Species Distribution 1 
R29.9 R29.9 Prickly Russian thistle Patch 

R30.5 R30.5 Prickly Russian thistle Spot 

R30.5 R30.5 Prickly Russian thistle Spot 

R31.0 R31.0 ipomoea Spot 

R31.2 R31.2 Prickly Russian thistle Spot 

R31.2 R31.2 Prickly Russian thistle Spot 

R31.3 R31.3 Lehmann's lovegrass Patch 

R31.4 R31.4 Prickly Russian thistle Scattered 

R31.4 R31.4 Prickly Russian thistle Scattered 

R31.5 R31.7 ipomoea Scattered 

R31.6 R31.6 Prickly Russian thistle Spot 

R31.7 R31.7 ipomoea Scattered 

R32.1 R32.0 Prickly Russian thistle Scattered 

R32.2 R32.2 Lehmann's lovegrass Scattered 

R32.4 R32.6 Lehmann's lovegrass Scattered 

R32.4 R32.6 Prickly Russian thistle Scattered 

R32.7 R32.8 Prickly Russian thistle Scattered 

R32.7 R32.8 Lehmann's lovegrass Scattered 

R33.0 R33.9 Lehmann's lovegrass Scattered 

R33.9 R34.9 Lehmann's lovegrass Scattered 

R35.2 R35.2 Prickly Russian thistle Spot 

R35.2 R35.2 Bermudagrass Spot 

R35.2 R35.2 Bermudagrass Spot 

R35.2 R35.2 Buffelgrass Spot 

R35.5 R35.6 Johnsongrass Scattered 

R35.5 R35.5 Bermudagrass Spot 

R35.5 R35.5 Johnsongrass Spot 

R35.6 R35.7 Bermudagrass Scattered 

R35.6 R35.6 Bermudagrass Spot 

R35.7 R35.7 Johnsongrass Scattered 

R35.7 R35.7 Buffelgrass Scattered 

R35.7 R35.7 Johnsongrass Scattered 

R35.8 R35.8 Prickly Russian thistle Spot 

R35.8 R35.8 Bermudagrass Scattered 

R35.8 R35.8 ipomoea Spot 

R35.8 R35.8 Lehmann's lovegrass Spot 

R35.8 R35.8 Bermudagrass Scattered 

R35.9 R36.0 ipomoea Scattered 
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TABLE 3-2 
Non-Native, Invasive, and Noxious Weed Species Distributions and Locaitons 

Begin MP End MP Species Distribution 1 
R35.9 R35.9 ipomoea Scattered 

R36.2 R36.2 ipomoea Spot 

R36.4 R36.4 Bermudagrass Spot 

R36.5 R36.5 ipomoea Spot 

R36.7 R36.7 ipomoea Spot 

R36.7 R36.7 ipomoea Spot 

R36.8 R36.8 ipomoea Spot 

R36.8 R36.8 Lehmann's lovegrass Spot 

R36.8 R36.8 ipomoea Spot 

R36.9 R36.9 ipomoea Spot 

R37.1 R37.4 Lehmann's lovegrass Spot 

R37.2 R37.4 ipomoea Spot 

R37.7 R37.7 Bermudagrass Patch 

R37.7 R37.7 Morning-glory Scattered 

37.3 37.3 Lehmann's lovegrass Scattered 

37.4 37.4 Morning-glory Spot 

39.4 39.6 Lehmann's lovegrass Scattered 

39.5 39.5 Morning-glory Spot 

39.6 39.6 Lehmann's lovegrass Patch 

39.8 41.3 Lehmann's lovegrass Scattered 

41.3 43.3 Lehmann's lovegrass Patch 

43.2 45.5 Lehmann's lovegrass Continuous 

43.3 43.3 Threadstem carpetweed Spot 

43.6 43.6 Threadstem carpetweed Spot 

45.3 47.8 Lehmann's lovegrass Continuous 

46.1 46.1 Prickly Russian thistle Patch 

47.8 49.4 Lehmann's lovegrass Continuous 

47.8 49.4 Prickly Russian thistle Patch 

49.1 49.1 Buffelgrass Patch 

49.2 49.2 Bermudagrass Patch 

49.4 50.6 Lehmann's lovegrass Continuous 

50.2 50.2 Bermudagrass Spot 

50.4 50.4 Bermudagrass Patch 

50.4 50.4 Prickly Russian thistle Spot 

50.4 50.4 Prickly Russian thistle Spot 

50.5 50.5 Prickly Russian thistle Spot 

50.5 50.5 Bermudagrass Spot 

50.6 50.6 Prickly Russian thistle Patch 
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TABLE 3-2 
Non-Native, Invasive, and Noxious Weed Species Distributions and Locaitons 

Begin MP End MP Species Distribution 1 
51.3 51.3 Prickly Russian thistle Patch 

51.3 51.6 Morning-glory Patch 

52.1 52.5 Morning-glory Patch 

53.6 54.3 Morning-glory Patch 

55.9 59.2 Lehmann's lovegrass Continuous 
1 - Definitions: 
                        Spot - One to two plants 
                        Patch - More than two plants 
                        Scattered -  Space Cover 
                        Continuous - Dense Cover 
                        

 

4.0 Noxious Weed Management 
The various regulatory agencies with jurisdiction over the Project may have different noxious 
weed management requirements. Sierrita would adhere to U.S. Environmental Protection 
Agency (EPA) and ADA requirements. In addition, the Project would adhere to USFWS 
requirements should the Project route cross the Buenos Aires National Wildlife Refuge 
(BANWR) along the East Alternative.  

This Noxious and Weed Control Plan outlines the approach to identifying problem areas and 
identifies preventive measures that would be implemented within the Project ROW with the 
goal of preventing the spread of existing noxious weeds and avoiding the introduction of new 
noxious weeds. The Noxious and Weed Control Plan also describes herbicide treatment of 
selected areas within the Project ROW that would be carried out where target species are 
present and risk to adjacent native species can be avoided or mitigated. Both existing and new 
noxious weed populations would be treated.  

It should be noted that repeated control measures are not always considered successful for 
certain weed species that are already well established and abundant. For example, most land 
management agencies recognize that the widespread distribution of some non-native species, 
such as cheatgrass and some other grasses, precludes the reasonable possibility of eradication. 
For this reason, the certain widespread invasive species that are not legally considered noxious, 
such as Russian thistle, would not be treated unless treatment is needed to ensure the success of 
Project restoration and revegetation efforts. Surveys and monitoring would be conducted as 
part of Project restoration and revegetation to identify areas where these invasive species would 
need to be treated. Project weed control contractors would treat noxious weed populations and 
invasive weed populations (not designated as noxious) as identified through such monitoring.  
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5.0 Identification of Problem Areas  
Prior to construction, contractors would be provided with information and training regarding 
the potential impacts of noxious weeds on agriculture, livestock, and wildlife, noxious weed 
identification, and noxious weed management. Contractors would be informed of the 
importance of preventing the spread of noxious weeds to uncontaminated areas and of 
controlling the proliferation of weeds already present.  

Before vegetation and soil disturbance activities begin, noxious weed areas of concern would be 
identified and marked with signs by Project construction personnel, Project biologists, or Project 
environmental inspectors. Signs placed on the ROW (or on the edge of the ROW after clearing 
and grading) would alert construction personnel to the location and nature of each weed 
infestation.  

6.0 Preventive Measures 
Sierrita would comply with agency preventive requirements and implement weed control 
measures in areas of the Project identified to be of special concern. The following preventive 
measures would be implemented to minimize the spread of noxious weeds. 

General Preventive Measures 
 Training would be implemented before surface disturbance activities begin to educate 

Project personnel regarding environmental concerns and requirements, including weed 
identification and weed prevention and control methods.  

Topsoil, Straw, and Mulch 
 In areas of the ROW where high-density (26 percent and higher ground cover) noxious 

weed populations are identified in the field, the contractor would stockpile cleared 

vegetation and salvaged topsoil adjacent to the area from which they were stripped in order 

to prevent the transport of soil-borne noxious weed seeds, roots, or rhizomes to other areas. 

If this process is carried out correctly, following equipment would be able to pass the site 

with little risk of becoming contaminated with seeds or other weed propagules. 

 Weed-infested stockpiles would be marked with clearly visible signage until the restoration 

phase. During restoration, the contractor would return topsoil and vegetative material from 

infestation sites to the areas from which they were stripped and would not move soil 

and/or vegetative matter outside of the identified and marked noxious weed infestation 

areas.  

 The contractor would ensure that straw used for sediment barrier installations or mulch 

distribution, where appropriate, are certified weed-free and obtained from state-cleared 

sources. If certified weed-free bales were unavailable, alternative weed-free sediment barrier 

installations would be utilized. 
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Equipment Cleaning 
To prevent the transportion of weed seed, roots, or other propagules along the ROW, an 

equipment cleaning program would be implemented in accordance with the following 

guidelines. 

 Contractor vehicles and equipment will be cleaned prior to beginning work on the ROW. 

 Initial cleaning of vehicles and equipment would occur before entering the ROW for the first 

time.  

 Equipment and vehicles that come into contact with vegetation or disturbed soil in areas 

where high-density noxious weeds have been identified would be cleaned before being 

allowed to proceed along the ROW. Because the initial clearing and grading crews would 

segregate contaminated topsoil and place it on the edge of the ROW, no other crews that 

follow would need to be cleaned when traveling through these areas, with the exception of 

final restoration crews. 

 Cleaning efforts would be concentrated on tracks, feet, or tires and on the undercarriage, 

with special emphasis on axles, frames, cross members, motor mounts, the underside of 

running boards, and front bumper/brush guard assemblies.  

 Cleaning stations to remove noxious weeds would be located at the limit of a given area 

containing noxious weeds so that seeds are not spread into areas where noxious weeds are 

not present. The preferred method for cleaning equipment to remove noxious weeds is by 

using pressurized air, which reduces water use and is effective at removing seeds and other 

plan parts from equipment. If wet or muddy conditions exist, steam and then pressure 

washing would be used to clean the equipment. Equipment would be cleaned over mats 

that would be disinfected prior to the mats being transferred off site when construction in 

an area has been completed. Water used to clean the equipment would be absorbed into the 

mat and / or allowed to percolated into the land surface.  

 Equipment and vehicles used to move vegetation and topsoil during Project clearing and 

restoration phases would be cleaned of seeds, roots, and rhizomes prior to being moved off 

site. As planned, only the initial clearing and grading crews and the final restoration crews 

would need to be cleaned. 

 Off-ROW areas related to the Project, such as contractor construction yards, would be kept 

weed free with regular site assessments and suitable herbicide applications. Where the 

eradication of weeds in these areas may not be achievable, qualified biological monitors or 

Project environmental inspectors would ensure that prescribed vehicle cleaning measures 

would be undertaken to prevent the transportation of noxious and invasive weed 

propagules from these areas onto the ROW.  

 Vehicle cabs would initially be swept out and refuse disposed of in waste receptacles. The 

contractor, with oversight from a Project environmental inspector, would ensure that 
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vehicles and equipment are free of soil and debris capable of transporting noxious weed 

seeds, roots, or rhizomes before the vehicles and equipment are allowed to use Project 

access roads or enter the ROW. 

7.0 Treatment Methods 
Noxious weed control measures would be implemented in accordance with existing regulations 

and jurisdictional agency or landowner agreements. Sierrita would focus control efforts on 

areas with designated noxious weed species unless other agreements have been made with 

jurisdictional agencies or landowners. Special attention would be given to weed species that are 

considered to be higher priority for control. Sierrita would coordinate with appropriate 

agencies/entities to determine which of the species would require treatment and to determine 

appropriate treatment schedules.  

Sierrita would consult with appropriate agencies/entities in situations where herbicide 

treatment may not be an effective control treatment and would obtain concurrence before 

deciding to forego herbicide treatment of widespread noxious weed species. At a minimum, the 

following treatment measures would be implemented to minimize the spread of noxious weeds. 

General Treatment Methods 
Within the Project area, noxious weed control during the pre-construction and construction 

phases would be carried out primarily by using herbicide treatment methods. Herbicide 

treatment would consist of spot application or broad area application, as appropriate, to 

identified noxious weed infestations along the Project ROW. Although herbicide application 

would be the primary method of weed control during the Project construction phase, other 

methods could also be implemented, as appropriate. Sierrita may utilize one or more of the 

following treatment methods: 

 Mechanical methods -- Equipment would be used to mow or disk weed populations. 

Mowing or disking of weeds would occur prior to seed head development. Subsequent 

seeding with a suitable restoration seed mixture would be conducted as soon as possible 

following soil disturbance to re-establish a stabilizing suitable vegetation cover and to slow 

the potential reinvasion of the site by noxious weeds.  

 Herbicide application -- Herbicide application would be used to remove, reduce, or contain 

noxious weed populations. Herbicide would be applied using backpack sprayers or other 

hand-application methods when native vegetation has become established after 

construction to minimize or avoid impacts on surrounding native vegetation. In areas of 

dense infestation where native species make up a very low percentage of total presence or in 

areas where impacts on native species would be very difficult to avoid even with spot 

applications, a broader application method may be used and a follow-up seeding program 
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implemented. Supplemental seeding would be based on the criteria detailed in the Project 

Reclamation Plan.  

 Manual methods – If mechanical or herbicide method is not applicable based on discussions 

with appropriate agencies, then weeds may be pulled by hand. 

Treatment methods would be species-specific and based on area-specific conditions (e.g., 

proximity to water, riparian areas, or agricultural areas and time of year). The sale and use of 

pesticides in the State of Arizona is regulated by the Arizona Department of Agriculture, 

Environmental Services Division. A list of herbicides approved for use in Arizona is provided in 

Appendix B (ADOT, 2011). Use of specific herbicides would be coordinated with appropriate 

local agencies/entities/landowners. Useful information about the use of herbicides in the desert 

southwest is provided by the Arizona Cooperative Extension. 

Only herbicides approved by the relevant agencies (federal, state, and local) or landowners 

would be used. Herbicides would be applied and stored according to the manufacturer’s label 

with regard to weather and other environmental factors. If weeds targeted for herbicide 

treatment are found in the vicinity of sensitive biological resources, proper buffers would be 

used to prevent the spread of herbicides to these areas.  

Treatment Schedule 
Foliar-applied, translocated herbicides work best when sprayed on weeds that are actively 

growing, are not water stressed, and are not growing slowly due to cold temperatures or 

stressed due to extreme temperatures. A rain-free period of 6 hours is needed after application 

to avoid washing herbicides off treated leaves (Arizona Cooperative Extension, 2012). 

Most perennial and biennial species are best controlled by applying herbicide treatments twice 

per year: once in the fall (September to late October in the desert southwest) and again in early 

spring (February to March in the desert southwest; Arizona Cooperative Extension, 2012). Fall 

treatments need to be timed so that green/living leaf and stem growth is still present but after 

hot summer temperatures have passed.  

Fall treatments would occur after hot summer temperatures have passed. Following restoration 

and revegetation activities, post-construction treatments would occur up to twice a year: once in 

spring and once in the fall. Actual frequency of treatments would be based on need, as 

determined through the monitoring program (see Section 4) and through agency input.  

Treatment Approach during Restoration and Revegetation 
A successful restoration and revegetation program would be a central component of the 

Project’s overall weed control program. Mechanical, manual, and revegetation methods would 

be given greater consideration than the application of herbicides during the restoration and 
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revegetation processes. While herbicide application may be successful at controlling noxious 

weeds, broad application and even spot application may hamper the reestablishment of native 

species during restoration efforts. For this reason, restoration and revegetation (through 

clearing, preparing seedbeds, and seeding native species) of areas containing broadly occurring 

weed species is the preferred post-construction method of weed control. However, should 

weather or scheduling constraints prevent timely restoration of disturbed areas, undesirable 

vegetation that has become established would be eradicated before seeding. 

The success of the revegetation effort would be enhanced by the selection/development of 

suitable seed mixtures based on a site-specific conditions. Sierrita would obtain approval for 

seed mixtures from the appropriate agencies or landowners before their use. Once established, 

native vegetation has the potential to out-compete some noxious weed species. Detailed 

restoration and revegetation measures are described in the Project Reclamation Plan.  

Herbicide application may still be utilized as a weed control tool after reseeding with native 

plant species and other restoration activities have occurred. In most cases, Sierrita would wait 

until after seedings in restoration areas have become established or until after restoration 

plantings have been in place for one full growing season to apply broad herbicide treatments to 

weed-infested areas.  

8.0 Post-Construction Monitoring 
The Sierrita Long-Term Post-Construction Vegetation Monitoring Document documents the 

measures that Sierrita would implement following construction to monitor revegetation and 

noxious weed populations within the construction impact areas.  

Sierrita will focus its weed survey within both the construction ROW and the undisturbed 300 
foot survey corridor. A weed population will be treated if the percent cover is greater within the 
ROW than the percent cover of the same species outside of the ROW. In areas where noxious 
weeds occur within the ROW, but not off the ROW, Sierrita will target areas for control when 
the weed cover exceeds 10 percent of the ROW.  The percentages will be based on a visual 
estimate centered on the weed population. Sierrita will work with the ASLD to also treat areas 
within the 300-ft ROW to the extent practicable.  

The ROW will be monitored for newly established (post-construction) weed areas as part of 
normal operation activities. Also, reports from ASLD or other agencies on newly established 
weed sites would be verified during the weed monitoring surveys. These post-construction 
weed sites will be treated regardless of relative cover and the presence of weeds outside of the 
ROW. Serretta will work with ASLD to address new weed locations outside the construction 
corridor.  
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The high-density weed monitoring sites identified during pre-construction field surveys for the 
Project will be monitored two times per year. As populations of noxious weeds were identified 
in the Project area by MP during construction, the list of weed monitoring sites will be adjusted 
and updated as needed. The monitoring metric is percent relative plant cover by species. 
Photographs will be collected at GPS located photo points.  

A visual assessment will be used to determine relative cover of weeds at a monitoring site. 
Control plots will not be necessary because the presence or absence of weeds will be assessed. If 
weeds are present, then their relative cover will be visually assessed. The Daubenmire cover-
class scale (Elzinga et al. 1998) will be used to define relative cover by weed species in 
relationship to the other plant species present in the monitoring plot (Table 5). The size of the 
monitoring plot will vary depending on the extent of the weed infestation. The sites will be 
visited annually and it’s the boundaries of the weed infestation would be located via GPS to 
document change.  The field staff will evaluate the plant community at the monitoring plot and 
assign a Daubenmire cover class to noxious and invasive weeds and desirable plants.  

Table 5  
Daubenmire Plant Cover Class Scale 

Plant Cover Class Range of Plant Cover (%) 

6 96-100 

5 76-95 

4 51-75 

3 26-50 

2 6-25 

1 0-5 

The need for noxious weed treatment will be determined based on the relative cover of noxious 

or invasive weeds on the ROW, the potential to inhibit desirable plant establishment, and weed 

cover adjacent to the ROW of land not disturbed by the Project. The need for weed abatement 

procedures will be discussed with ASLD and grazing leasees prior to treatment application. 

Treating weeds on the ROW will not be effective abatement if there is a weed seed source in the 

immediate vicinity. Sierrita would be responsible for weed treatments on the ROW. The 

reseeding of the treated area may be necessary to reduce the chances of weed re-establishment 

after a treatment prescription. In the event that large weed infestations occur or reoccur, an 

evaluation would determine causes of infestation or re-infestation and an appropriate strategy 

for abatement. 
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9.0 Herbicide Application, Handling, Spills, and Cleanup 

9.1 Herbicide Application and Handling 
Herbicide application would be conducted according to EPA standards and information 

gathered from the appropriate agencies with jurisciction along the proposed Project route. Prior 

to applying herbicides, Project weed management contractors would obtain required federal, 

state, or local permits. Only licensed contractors would perform the herbicide applications, and 

then only in accordance with applicable laws and regulations. No treatments would occur 

without prior coordination with, and concurrence of, jurisdictional agencies or landowners. 

Herbicide applications would follow EPA label instructions. Occupational Safety and Health 

Administration requirements would be followed when applying herbicides. Application of 

herbicides would be suspended if the following conditions occur: 

 Wind velocities exceed 6 mph during application of liquids or 15 mph during application of 

granular herbicides 

 Snow or ice covers the foliage of noxious weeds 

 Precipitation is occurring or is imminent. 

Vehicle-mounted sprayers (e.g., handgun, boom, and injector) would only be used along 

existing roads where practicable. Backpack sprayers or other hand-application methods would 

be used when native vegetation has become established after construction to minimize or avoid 

impacts on surrounding native vegetation. Equipment would be calibrated at the beginning of 

spraying and periodically thereafter to ensure that proper application rates were achieved. 

Herbicides would be transported to the Project site daily with the following provisions: 

 Only the quantity needed for that day’s work would be transported 

 Concentrate would be transported only in approved containers (as instructed by the 

manufacturer), in a manner that would prevent tipping or spilling, and in a compartment 

isolated from food, clothing, and safety equipment 

 Mixing would be done off site and at a distance greater than 500 feet from open or flowing 

water or other sensitive resources.  

 No herbicides would be applied to open or flowing water or other sensitive resources unless 

authorized by appropriate regulatory agencies 

 Herbicide equipment and containers would be inspected for leaks daily. 

9.2 Herbicide Spills and Cleanup 
Reasonable precautions would be taken to avoid herbicide spills. In the event of a spill, cleanup 

would occur immediately. Contractors would keep spill kits in their vehicles and in herbicide 
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storage areas to allow for quick and effective response to spills. Herbicide contractors would 

obtain and have readily available copies of the appropriate Material Safety Data Sheets for the 

herbicides used. Herbicide spills would be reported in accordance with applicable laws and 

requirements. Contractors would be provided with a list of local approved disposal sites for use 

during response to herbicide spills. 

Items to be included in the spill kit are: 

 Protective clothing, eyewear, and gloves 
 Adsorptive clay or other commercial adsorbent 
 Plastic bags and bucket 
 Shovel 
 Fiber brush and screw-in handle 
 Dust pan 
 Caution tape 
 Highway flares (use on established roads only)  
 Detergent. 

Response to an herbicide spill would vary with the size and location of the spill, but general 
procedures would include: 

 Controlling traffic 
 Dressing the clean-up team in protective clothing 
 Stopping the leaks 
 Containing the spilled material 
 Cleaning up and removing the spilled herbicide and contaminated adsorptive material and 

soil 
 Transporting the spilled pesticide and contaminated material to an authorized disposal site. 
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APPENDIX A 
Arizona Noxious Weed List 

Scientific Name Common Name Management 
Status a 

Acroptilon repens  Russian knapweed 1, 3 

Aegilops cylindrica  Jointed goatgrass 1, 3 

Alhagi pseudalhagi  Camelthorn 1, 3 

Alternanthera philoxeroides  Alligator weed 1 

Cardaria chalepensis Lens-podded hoary cress 1 

Cardaria draba  Globe-podded hoary cress (whitetop) 1, 3 

Cardaria pubescens  Hairy whitetop 1 

Carduus acanthoides  Plumeless thistle 1 

Cenchrus echinatus  Southern sandbur 1, 2 

Cenchrus incertus  Field sandbur 1, 2 

Centaurea calcitrapa  Purple starthistle 1 

Centaurea diffusa  Diffuse knapweed 1, 3 

Centaurea iberica  Iberian starthistle 1 

Centaurea maculosa  Spotted knapweed 1, 3 

Centaurea solstitialis Yellow starthistle (St. Barnaby’s thistle) 1, 3 

Centaurea squarrosa Squarrose knapweed 1 

Centaurea sulphurea  Sicilian starthistle 1 

Chondrilla juncea Rush skeletonweed 1 

Cirsium arvense Canada thistle 1 

Convolvulus arvensis  Field bindweed 1, 2 

Coronopus squamatus Creeping wartcress 1 

Cucumis melo  Dudaim melon (Queen Anne’s melon) 1 

Cuscuta spp.  Dodder 1, 3 

Drymaria arenarioides  Alfombrilla (lightningweed) 1 

Eichhornia azurea  Anchored water hyacinth 1 

Eichhornia crassipes Floating water hyacinth 1, 2, 3 

Elytrigia repens  Quackgrass 1, 3 

Euphorbia esula Leafy spurge 1 

Euryops subcarnosus ssp. vulgaris  Sweet resinbush 3 

Halogeton glomeratus  Halogeton 1, 3 

Helianthus ciliaris  Texas blueweed 1, 3 

Hydrilla verticillata  Hydrilla (Florida elodea) 1 
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APPENDIX A 
Arizona Noxious Weed List 

Scientific Name Common Name Management 
Status a 

Ipomoea spp.  

Morning glory -- all species except Ipomoea carnea 
(Mexican bush morning glory), Ipomoea triloba 
(three-lobed morning glory); and Ipomoea 
aborescens (morning glory tree) 

1 

Ipomoea triloba  Three-lobed morning glory 1, 3 

Isatis tinctoria  Dyers woad 1 

Linaria genistifolia var. dalmatica  Dalmation toadflax 1, 3 

Lythrum salicaria .Purple loosestrife 1 

Medicago polymorpha  Burclover 1, 2 

Nassella trichotoma  Serrated tussock 1 

Onopordum acanthium  Scotch thistle 1, 3 

Orobanche ramosa Branched broomrape 1 

Panicum repens Torpedo grass 1 

Peganum harmala  African rue (Syrian rue) 1 

Pennisetum ciliare  Buffelgrass 1, 2 

Portulaca oleracea  Common purslane 1, 2 

Rorippa austriaca.  Austrian fieldcress 1 

Salvinia molesta  Giant salvinia 1, 2 

Senecio jacobaea.  Tansy ragwort 1 

Solanum carolinense  Carolina horsenettle 1 

Solanum viarum  Tropical soda apple 1 

Sonchus arvensis Perennial sowthistle 1 

Stipa brachychaeta Puna grass 1 

Striga spp.  Witchweed 1 

Trapa natans Water chestnut 1 

Tribulus terrestris Puncturevine 1, 2 

a  Arizona Management Status 
1 - Prohibited: Noxious weeds (including plants, stolons, rhizomes, cuttings, and seeds) that are prohibited from 
entry into the state.  
2 - Regulated: Noxious weeds (including plants, stolons, rhizomes, cuttings, and seeds) that are regulated and, if 
found within the state, may be controlled or quarantined to prevent further infestation or contamination. 
3 - Restricted: Noxious weeds (includong plants, stolons, rhizomes, cuttings, and seeds) that are restricted and, if 
found within the state, shall be quarantined to prevent further infestation or contamination. 
Source: ADA 2012 
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APPENDIX B 
Arizona Approved Herbicides  

Herbicide Type Herbicide Treats 

Foliar Systemic  2, 4-D  Dicots  

2, 4-DP  Dicots  

Cacodylic Acid  Non-selective  

Dicamba  Dicots  

Fluazifop Butyl  Monocots  

Fosamine  Dicots  

Glyphosate  Non-selective  

MCPP  Dicots  

Oxyflourfen  Annuals  

Sethoxydim  Monocots  

Triclopyr  Dicots 

Soil Active Bromacil + Diuron  Non-selective  

Chlorosulfuron  Dicot pre-
emergent  

Dicamba  Dicots  

Hexazi  Non-selective  

Imazapyr  Non-selective  

Oryzalin  Non-selective  

Oxyflourfen  Annuals  

Simazine  Non-selective  

Sulfometuron Methyl  Non-selective pre-
/post-emergent  

Tebuthiuron  Non-selective  

Source: ADOT 2010 
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Draft Fugitive Dust Control Plan  

1.0 Introduction 

1.1 Project Overview 
Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-
diameter, high-pressure pipeline and associated measurement facilities to deliver natural gas 
from El Paso Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect point 
at the U.S.-Mexico border near the Town of Sasabe, Arizona herein referred to as the Sierrita 
Pipeline (Project). A corresponding pipeline Mexico segment, known as the Sasabe-Guaymas 
Pipeline, would also be constructed in Mexico by a separate entity not associated with Sierrita. 
The U.S. and Mexican pipelines would serve to meet increased gas-fired electrical generation 
needs. Sierrita proposes to use a nominal 100-foot-wide construction right-of-way (ROW) for 
installation of the pipeline, and a 50-foot-wide permanent ROW to facilitate operation and 
maintenance of the pipeline, meter stations, and appurtenant installations. 

1.2 Plan Overview 
The objective of this Fugitive Dust Control Plan is to identify potential dust emission sources 
and to provide guidance to construction and field personnel on measures to control the 
generation of fugitive dust during construction activities associated with the Project. It would 
be the responsibility of Project contractors, working with designated environmental inspectors 
(EIs), to identify all activities generating fugitive dust, to implement feasible control measures, 
and to ensure compliance with applicable fugitive dust regulations. The Fugitive Dust Control 
Plan identifies potential fugitive dust sources, describes applicable regulatory requirements, 
specifies under what circumstances dust abatement would be undertaken, describes fugitive 
dust control measures, and specifies inspection, monitoring, and recordkeeping requirements 
for the Project. 

2.0 Fugitive Dust Sources 
Fugitive dust is airborne particulate matter (PM), which consists of microscopic solid particles 
that become airborne from many types of sources. PM is harmful to human health, has the 
potential to reduce visibility, to create driving hazards, and may be a public nuisance that can 
damage property and reduce the quality of life.  

The ultimate source of fugitive dust is disturbed soil. If left alone, the soils of undisturbed desert 
land naturally bind together forming a crust. This crust resists wind and helps prevent dust 
from becoming airborne. When disturbed, small particles get into the air during high wind 
events.  
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Fugitive dust could be generated directly by pipeline installation and aboveground facility 
construction. The following construction activities have been identified as having the potential 
to generate fugitive dust: 

• Vehicle and motorized equipment movement on paved and unpaved access roads 

• Vegetation removal 

• Clearing and grading 

• Topsoil removal 

• Cutting and filling 

• Trenching 

• Backfilling 

• Blasting 

• Track-out onto roads 

• Bulk material loading, hauling and unloading 

• Use of material storage piles 

• Use of parking, staging, and storage areas. 

It is the responsibility of the Project contractor(s) and the designated EI(s) to ensure that all 
sources of dust generation are identified. 

3.0 Applicable Regulatory Requirements 
Pima County has its own air pollution control program and operates pursuant to an agreement 
with the ADEQ. The Pima County Department of Environmental Quality (PDEQ) is responsible 
for air quality management in the Project area.  

Title 17 of the Pima County Code, Article III, Section 17.16.050 specifies that: “No person shall 
allow activities likely to result in excessive amounts of airborne dust without taking reasonable 
precautions to prevent excessive amounts of particulate matter from becoming airborne.” 

Title 17 of the Pima County Code contains regulations requiring reasonable precautions to 
control dust at all times (whether or not the site is active, at night time, on weekends, or on 
holidays), prohibiting allowing airborne dust to cross property boundaries, and limiting the 
opacity of dust plumes to 20 percent or less.  

Title 17 of the Pima County Code, Article III, Section 17.12.470 specifies that a county Fugitive 
Dust Activity Permit must be obtained by persons conducting, causing, or allowing land 
stripping, earthmoving, blasting, trenching, or road construction. A multiple activity permit 
may be obtained by persons conducting more than one dust producing activity, including but 
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not limited to land stripping, earthmoving, trenching, blasting, and road construction at a single 
project site covering an acre or greater.  

4.0 Fugitive Dust Abatement 
The Project area would be monitored for fugitive dust generation during construction. 
Abatement of fugitive dust would be required on the construction ROW or access roads when a 
visible plume of dust with an estimated opacity exceeding 20 percent (objects partially 
obscured) extends more than 300 feet from the source. Project contractors would be responsible 
for controlling dust by reducing travel speeds and/or applying dust suppressants (e.g., water). 
A listing of fugitive dust control measures that may be used during Project construction is 
included in Section 5 of this Fugitive Dust Control Plan. 

5.0 Fugitive Dust Control Measures 
The generation of fugitive dust during construction would be reduced through the application 
of appropriate control measures. Abatement measures would be utilized as needed and 
appropriate to a particular situation. Based on typical practices for natural gas pipeline 
installation and the requirements of the PDEQ, the following specific control measures would 
be used as needed to control fugitive dust emissions from the Project. 

• Utilize existing public and private roads and pipeline ROW for access during construction 
wherever possible. Use only Project approved roads for access. 

• Reduce vehicle speeds on unpaved roads; speed limits may be set on unpaved roads. 

• Clean up track-out and/or carry-out areas at paved road access points. 

• Ensure that all haul truck cargo compartments are constructed and maintained so as to 
minimize spills and loss of materials.  Cover haul truck loads or maintain at least 6 inches of 
freeboard space in each cargo compartment; cover haul truck loads of sand, gravel, solid 
trash, or other loose material. 

• Apply water to affected unpaved roads, unpaved haul/access roads, and staging areas 
(when in use). 

• When appropriate, apply a water/magnesium chloride mixture as needed as a dust 
suppressant. The use of magnesium chloride would be restricted in sensitive vegetative 
areas, where only water or alternative dust suppressants would be considered. 

• Apply water to active construction areas as needed. Areas should be pre-watered and soils 
maintained in a stabilized condition where support equipment and vehicles would operate. 
Water disturbed soils would form a crust, reducing the potential for dust creation. 

• Control water spray so that over-spraying and pooling would be avoided to the extent 
possible.  

• Where roads are paved, no dust mitigation may be necessary. 
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• For temporary surfaces during periods of inactivity, restrict vehicular access by means of 
either fencing or signage, and apply water to comply with the stabilized surface 
requirements. 

Other fugitive dust control methods suggested by the PDEQ (provided in Appendix A) may be 
used during Project construction.  

6.0 Inspection, Monitoring, and Recordkeeping 
Project contractors would implement the fugitive dust control measures specified in this 
Fugitive Dust Control Plan. EIs would be primarily responsible for monitoring and enforcing 
the implementation of needed dust control measures. The EIs would also be responsible for 
making sure that dust control is effective and that proper documentation is maintained. 
Construction site personnel would be educated on the measures outlined in this plan. 

Field inspection for dust control would occur daily. Project contractors and EIs would be 
responsible for recording the following information on a daily basis: 

• Weather conditions (temperature, wind speed, and direction) 

• Number of water trucks in use 

• Cases where visible dust was of such a concentration that abatement measures were 
implemented 

• Condition of Project soils (crusted, damp, or unstable) 

• Condition of Project access roads (crusted, damp, or unstable) 

• Presence of track-out and when it was cleaned 

• Overall status of dust control compliance. 

This information would be incorporated into the EI’s daily report. 
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Dust Control Methods 
 

The following are suggested dust control methods that may be 
used to control fugitive dust from the sources listed.  

 
Please note: Use of these control methods DOES NOT automatically assure compliance 

with the fugitive dust standards in Chapter 17.16 Articles II and III of the Pima County Code. 
Use of more than one method may be necessary.  

 
Landclearing Activities 

Control Method Description 
Watering  Application by means of trucks and/or hoses during land clearing operations. 
During periods of high 
winds 

1. Apply chemical stabilizers per manufacturer’s directions, and prior to expected wind 
events. 

2. Apply water as necessary, and prior to expected wind events. 
3. Stop work activities temporarily. 

 
Earthmoving Activities 

 

Control Method Description 
Watering  1. Application of water by means of trucks, hoses, and/or sprinklers at sufficient 

frequency and quantity prior to conducting, during, and after earthmoving operation. 
2. Pre-application of water to the depth of the proposed cuts or equipment penetration. 

Pre-grading planning 1. Grade each phase separately and time to coincide with the construction phase. 
2. Grade entire project but apply chemical stabilizers or ground cover to graded areas 

where construction is scheduled to begin more than 60 days after grading is 
complete. 

Chemical stabilizers 1. Most effective in areas that are not subject to daily disturbances. 
2. Apply per manufacturer’s recommendations. 

Wind fencing 1. Three to five foot barriers with 50% or less porosity, adjacent to roadways or urban 
areas. 

2. Normally used in conjunction with watering or chemical stabilization. 
3. Use trees and shrubs for long-term sites. 

Operate on-road haul 
vehicles appropriately 

1. Cover entire surface of hauled material once vehicle is full. 
2. Mix material with water prior to loading, and/or to entire surface of material after 

loading. 
3. Do not overload haul vehicle. Freeboard should not be less than 3”. 
4. Remove spillage from body of truck before/after loading or unloading. 
5. Empty loader slowly and keep bucket close to the truck while dumping. 
6. Apply water as necessary during loading operation. 

Operate off-road haul 
vehicles appropriately 

1. Mix material with water prior to loading, and/or to entire surface of material after 
loading. 

2. Empty loader slowly and keep bucket close to the truck while dumping. 
3. Apply water as necessary during loading operation. 

Alternative haul 
vehicles 

Use bottom-dumping haul vehicles. 

During periods of high 
winds 

1. Apply chemical stabilizers per manufacturer’s directions, and prior to expected wind 
events. 

2. Apply water as necessary, and prior to expected wind events. 
3. Stop work activities temporarily. 

 

Storage Piles 
 

Control Method Description 
Watering 1. Application methods include spray bars, hoses, and water trucks. 

2. Frequency of application will vary with site-specific conditions. 
Wind sheltering Install three-sided barriers, with no more than 50% porosity, equal to material height. 
Chemical stabilizers Best for use on storage piles subject to infrequent disturbances. 
Altering loading and 
unloading procedures 

1. Confine loading and unloading procedures to the downwind side of storage piles. 
2. May need to be used in conjunction with wind sheltering. 

Coverings 1. Tarps, plastic, or other material can be used as a temporary covering. 
2. When used, coverings must be anchored to prevent wind from removing them. 

During periods of high 
winds 

1. Apply chemical stabilizers per manufacturer’s directions, and prior to expected wind 
events. 

2. Apply water as necessary, and prior to expected wind events. 
3. Install temporary covers. 
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Disturbed Surface Areas or Inactive Construction Sites 
 

Control Method Description 
Chemical stabilization 1. Most effective when used on areas where active operations have ceased. 

2. Apply per manufacturer’s recommendations. 
Watering Apply at sufficient frequency and quantity to develop a surface crust. 
Wind fencing 1. Three to five foot barriers with 50% or less porosity located adjacent to roadways or 

urban areas. 
2. Normally used in conjunction with watering or chemical stabilization. 

Vegetation Establish as quickly as possible when active operations have ceased. 
Prevent Access 1. Install fencing around the perimeter of property. 

2. Install “No Trespassing” signs. 
Site access 
improvements 

Stay on established routes. 

During periods of high 
winds 

1. Apply chemical stabilizers per manufacturer’s directions, and prior to expected wind 
events. 

2. Apply water as necessary, and prior to expected wind events. 
 

Unpaved Roads and Shoulders 
 

Control Method Description 
Paving or chip sealing Requires routine street sweeping if subject to material accumulation. 
Chemical stabilization 1. Not recommended for high volume or heavy equipment traffic use. 

2. Apply per manufacturer’s recommendations. 
Watering 1. Need sufficient quantities to keep the surface moist. 

2. Required application frequency will vary according to soil type, weather conditions, 
and amount of vehicle traffic. 

Reduce speed  May need to be used with watering or chemical stabilization. 
Eliminate Unnecessary 
travel 

Restrict access or redirect traffic to reduce vehicle trips. 

Gravel/Recycled 
Asphalt 

Maintained to a size and depth effective in controlling dust. 

Location Locate haul roads as far from existing housing as possible. 
Site access 
improvements 

Stay on established routes. 

During periods of high 
winds 

1. Apply chemical stabilizers per manufacturer’s directions, and prior to expected wind 
events. 

2. Apply water as necessary, and prior to expected wind events. 
3. Stop work and vehicle activity temporarily. 

 

Paved Road Track-Out 
 

Control Method Description 
Wheel washers 1. Should be placed where vehicles exit unpaved areas onto paved areas. 

2. May be adjusted to spray entire vehicle including bulk-stored material in haul 
vehicles. 

Sweep/Clean roadways Either sweeping or water flushing may be used. 
Cover haul vehicles Entire surface should be covered with water or tarps once vehicle is fully loaded. 
Site access 
improvements 

1. Install a gravel pad or grizzly at the access point to your site. 
2. Designate a single site entrance and exit. 
3. Stay on established routes. 

During periods of high 
winds 

1. Cover all haul vehicles. 
2. Clean streets with water flushing. 

 
 

Thank You for Keeping Our Air Healthy to Breathe! 
 

 

Questions? Call or Click: 
 

Pima County Department of Environmental Quality 
33 N Stone Ave, #700 • Tucson, AZ 85701 • Phone: 520.243.7400 • Fax: 520.838.7432 
www.deq.pima.gov/air/pcneap/Dust.htm • www.deq.pima.gov • www.AirInfoNow.org 
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Price Gregory International Blast Plan K-1 7/11/2013 
Kinder Morgan Sierrita 
 

Price Gregory International Blast Plan for Sierrita Project- 60 
Miles of 36” In AZ 

 
A. Scope of Blasting Project 

 
Blasting will take place along the Kinder Morgan right-of-way.  PGI  plans to blast 
only in the areas where the rock cannot be economically excavated by conventional 
means.  It is anticipated that this may occur anywhere along the right-of-way. 

 
B. Types of Blasting 

 
Primary type of blasting will be for ditch excavation.  Blasting may also be required 
during the right-of-way grading operation. 

 
If any streams and wetland areas require blasting to perform the ditch excavation, the 
streams and wetland areas will be tested for rock and shot by the mainline trenching 
crew. 

 
C. Location of Shots and Proximity to Existing Facilities 

 
No blasting will occur within 10 feet of existing pipelines or other structures.  All 
blasting located along adjacent power line rights-of-way shall be conducted in a 
manner that will not cause damage to the power company property and facilities.  The 
blast area will be backfilled or covered by blasting mats and/or other material as 
needed to protect nearby existing facilities, structures, highways, railroads or 
significant natural resources from flying rock fragments. 
 

D. Method to be Used to Minimize Hole-to-Hole Propagation 
 

Hole-to-hole propagation problems are not anticipated with the proposed product and 
pattern for the following reasons: 
 
1. Only cartridge explosives will be used.  

 
2. The amount of explosives per borehole will be limited by the proximity of 

existing structures and utilities. 
 
E. Types of Explosives / Initiation System to be Used 

 
1. Dyno Nobel Unimax®:  An extra gelatin dynamite with a specific gravity of 

1.51 and a detonation rate of 19,600 feet per second (unconfined).  The 
cartridge size will generally be 2” x 8” (1.25 lbs/cartridge) or 2” x 16” (2.50 
lbs/cartridge). 
 

2. Dyno Nobel Unigel®:  A semi-gelatin dynamite with a specific gravity of 1.30 
and a detonation rate of 14,200 feet per second (unconfined).  The cartridge 
size will generally be 2” x 8” (1.15 lbs/cartridge) or 2” x 16” (2.30 
lbs/cartridge). 
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3. Dyno Nobel Dynomax Pro™: A propagation resistant dynamite, with a 
specific gravity of 1.45 and a detonation rate of 19,700 feet per second 
(unconfined). The cartridge size will generally be 2” x 8” ( 1.225lbs/cartridge) 
or 2” x 16” (2.45lbs/cartridge). 

 
4. Dyno TX or Blastex TX as a packaged emulsion product to use as a non-

primed stick. 2.2 lb sticks. 
 

5. Dyno Nobel NONEL®  17 or 25 Millisecond Delay Connectors or Dyno Nobel 
NONEL EZ Det®  (nonelectric) 25/350 or 25/500 or 25/700 millisecond delay. 
 

6. Special 40-grain Dyno Nobel detonating cord with a detonation velocity of 
approximately 23,000 feet per second will be used as down hole and trunk 
lines. 

 
7. A Dyno Nobel NONEL nonelectric shock tube system detonator will initiate 

all shots.  This NONEL will be attached at one point only for initiation of the 
entire shot and will not be used for down hole priming. 

 
8. Dyno Nobel Digishot® field programmable electronic initiation system may be 

used to control vibration and for blast matting requirements.  
 
F. Drill and Blast Pattern 

 
The drilling program will be based on 2 or 3 rows of 2-1/2 inch diameter holes drilled 
with a grid spacing of approximately 4-5 feet by 5 feet along the ditch line.  The drill 
pattern will be established using a powder factor of about 3.0-4.0 pounds per cubic 
yard to achieve the desired explosive energy ratio needed to break the rock and pull 
the ditch.  This shot pattern may be adjusted on a site-specific basis to compensate for 
different geology, nearby structures, utilities or other sensitive areas. 

 
G. Charge Weight and Delays 

 
Delays will be used accordingly to control the vibration as well as limiting the 
transmission of energy below the damaging levels at any existing structure.  The delay 
pattern will be created to provide the energy relief immediately down the ditch in 
preference to a horizontal direction.   
 
 
The main type of delays will be NONEL® MS or EZDET -25, 17ms or 42ms which 
are color-coded for easy identification of delay length.  The amount of dynamite used 
in each hole will be limited to the manufacturer’s recommendations and specifications. 
We will also use down hole delays where they are needed to meet specifications on 
maximum pounds per delay allowed. 
 
When using Digishot® fully programmable electronic detonators a signature hole 
analysis will be performed to determine optimum timing for the specific geology. The 
signature hole data will be interpreted by Dyno Nobel Engineers who will specify 
timing to the blasters for in field detonator programming.  Ongoing signature hole 
analysis will be necessary to adapt to the changing geology. How often this is 
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completed will depend on the site specific conditions.   Digishot® detonators are not 
affected by radio frequency, static electricity from power lines, etc.  The detonators 
can only be detonated by a proprietary device made specifically for this product.   

 
Flyrock Control Plan 
 
All shots will be carefully designed by the Licensed Blaster to control flyrock.   All 
hole loading activity will be supervised by the Licensed Blaster.   The Licensed Blaster 
will communicate with the drillers to obtain geological information for each shot. 
Matting and or padding may be utilized at the discretion of the licensed blaster.  
 

H.  
A good quality, non-bridging stemming material that completely fills any voids in the 
drill hole will also be used to reduce the amount of flyrock.  A minus 3/8” crushed 
rock will be used.  This stemming size has been a standard for U.S. Corps of 
Engineers for decades. 

 
I. Selection of Blasting Products and Methods 

 
All blasting products manufactured by Dyno Nobel Inc. represented by   Ed Gallagher 
( 480 861 2864) 
 
These blasting products were chosen because of many years of dependable use and 
positive results which are demonstrated by the: 
• quality, safety and reliability of the product  
• support offered by the manufacturer 
• availability 
• price and  
• same product was used to conduct the pre-construction ground vibration 

calibration tests.   
 

A Dyno Nobel NONEL nonelectric detonator will initiate all shots. PGI  has chosen 
this completely nonelectric system (including initiation) for several important reasons: 

 
1. Due to the proximity of the high voltage power lines, stray current may be an 

issue that could result in the premature firing of an electric detonator. 
 

2. The numerous radio equipped trucks belonging to all personnel (surveyors, 
inspectors and other subcontractors) on the project mandate that all shots be 
totally nonelectric to eliminate accidental detonation of electric caps.  
Furthermore, there may be other commercial and/or non-commercial radio 
users in the area not associated with the project (logging operations, quarry 
sites, etc.) who could compromise the safety of the blasting operations. 
 

3. The Dyno Nobel NONEL nonelectric detonator shock tube system works 
instantaneously (like electric blasting caps).  This allows for precise and 
reliable initiation of shots in congested areas, adjacent to highways or in other 
locations where blast initiation control is an issue.  Unlike electric blasting 
caps, the Dyno Nobel NONEL nonelectric detonator shock tube system is 
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unaffected by extraneous electric currents from known and/or unknown 
sources. 

4. Digishot Electronic Detonators may be used in lieu of Nonel 
brand detonators. 
 

J. Monitoring, Reporting and Controlling Ground Cracking and Displacement 
 
It is not expected that this type of rock will fracture in such a way as to cause any kind 
of ground displacement.  Following each blast, the area will be examined for signs of 
ground cracking.  Any indication of overbreak (cracks greater than half the distance to 
the existing pipeline) will be brought to the attention of the blaster and noted on the 
blast report.  The shot pattern and/or loading will be adjusted to minimize or eliminate 
overbreak. 

 
K. Explosives Storage and Transportation Procedures 

 
Explosives storage and transportation will be outlined in the Safety Program and will 
follow the guidelines from the AZ Code of Regulations and ATF-Explosives Law and 
Regulations. 

 
L. Peak Particle Velocity Monitoring and Control 

 
Each blast will be monitored by a licensed blaster or other person experienced in 
monitoring blasts using a seismograph machine.  The seismograph will be placed at 
the “point of interest”.  In most cases, this will be next to the foundation of the closest 
building, power line foundation, utility or well.  In all cases, both the sensor and 
seismograph will be protected from flyrock. 
 
This recorder gives a direct peak particle velocity (PPV) reading that is indicated on a 
tape as well as decibel reading to capture sound levels. 
 
After each blast, a blast report will be compiled and the peak particle velocity at the 
point of interest will be recorded.   
 
The industry standard for many years has been 12 inches per second maximum PPV 
on any underground structures.  PGI  expects the PPV’s to be 4 inches per second on 
underground utilities/ structures & 2 inches per second or lower on wells and above 
ground inhabited structures.     
 
 

M. Fire Prevention 
 
Following the required waiting period after each shot, the blast area will be inspected 
for any indication of fire or fire hazard.  Particular attention will be paid to the 
vegetated areas outside of the R.O.W.  Normally, the explosives vaporize at the instant 
of detonation and there is no fiber or other material left to smolder or be a source of 
concern.  Any plastic shock tube from the initiation system that remains after the blast 
will be picked up for proper disposal immediately after the blast. 
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1. The blasting operation will generally take place after the grading operation has 
graded the right-of-way to bare mineral soil.  The blaster shall ensure that the 
initiating detonator is placed on bare mineral soil and that there is no 
vegetation within a 20-foot radius.  
 

2. The initiating detonator will be a minimum of 650 feet from the nearest loaded 
hole.  
 

3. When fire danger is high due to forest conditions, a 2-man fire watch team will 
patrol each blast area for a period of 1hour after the required waiting period. 
 

 
N. Environmental Concerns 

 
All residents within 300 feet of the blast will be notified at least one day before blast 
day.  All residences within 300’ of the blast should have pre-blast surveys completed  
prior to blasting operations. 
 
All utilities and facilities within close proximity of the blast will be notified at least 
one day before the blast day. 
 
All necessary measures will be taken to exclude livestock from the blasting area.  
During the normal safety check prior to blasting, the area will be checked for both 
livestock and wildlife.  The blast will not be initiated until the area is clear. 
 
For major stream crossings, PGI  shall comply with applicable Stream and Wildlife 
Construction and Mitigation Procedures and site-specific requirements. 
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EXPLOSIVES 
SAFETY PROGRAM 

 
1. PGI  will follow all Federal and State regulations. 
 

A. Bureau of Alcohol, Tobacco and Firearms – 27CFR 181 (Commerce in 
Explosives). 
 

B. Occupational Safety and Health Administration – 29CFR 1926.90 (Safety and 
Health Regulations for Construction Blasting and Use of Explosives). 
 

C. Carriage by Public Highway – 49CFR 177 (self-explanatory). 
 

D. Explosives and Blasting Agents – OSHA, 29CFR 1910.109 (Safety in the 
Workplace When Using Explosives). 
 

E. Guidelines to be Followed by Natural Gas Pipeline Companies in the Planning, 
Locating, Clearing and Maintenance of Right-of-Way and the Construction of 
Above Ground Facilities – 18CFR 2.69. 

 
2. General Regulations 

 
A. Only authorized and qualified personnel shall handle explosives and shall 

always be under the direct supervision of a blaster licensed, if required, by the 
state of AZ. 

 
B. No flame, heat, radio transmitter or spark-producing device shall be permitted 

in or near explosives during handling, transport or use. 
 

C. No person shall be allowed to handle, use or work in the area while under the 
influence of liquor, narcotic or dangerous drugs. 
 

D. Explosives shall be accounted for at all times.  Explosives not in use shall be 
kept in locked, approved storage magazines.  A running inventory shall be 
maintained at all times.  Appropriate authorities shall be notified of any loss, 
theft or unauthorized entry into a magazine. 
 

E. No explosives shall be abandoned. 
 

F. No fires shall be fought where contact with explosives is imminent.  All 
personnel shall be cleared and area guarded against other intruders. 
 

G. Separate Class I and II magazines shall be used for transport of detonators and 
explosives from magazine storage area to blast site.  Magazines shall be kept 
locked except for removal of material for use.  In addition, explosives will be 
loaded directly to each shot point from the magazines on approved ground 
transportation equipment.    
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H. When blasting in areas of congestion or in close proximity of other structures 
or services, special precaution will be taken to avoid damage or personal 
injury.   

 
I. Every reasonable precaution shall be used to notify others of use of explosives 

(visual, audible, flags, barricades, etc.).  No onlookers or unauthorized 
personnel will be permitted within 1000 feet during loading or blasting.  
Flaggers shall be stationed on roadways that pass through the danger zone to 
stop traffic during blasting operations. 
 

J. All necessary precautions shall be taken to prevent accidental current discharge 
from any possible source.  The exclusive use of a nonelectric initiation system 
will eliminate this possibility in nearly every situation with the possible 
exception of lightning strikes.  A lightning detector will be used in all loading 
and shooting operations. 
 
1. Electrical storms 

 
a. All blasting operations shall be suspended and all persons shall 

be removed from the blasting areas during the approach and 
progress of an electrical storm.  The following rules must be 
followed: 
 
1. A lightning detector should be used to monitor the 

proximity of lightning to the shot. When the storm is 10 
miles distant as identified by the lightning detector, 
notify all persons in the blasting crew of approaching 
storm. Stop all loading of holes and evacuate all 
personnel, except blaster and assistant, to a safe distance 
(1000 feet) from the blast area.   

 
2. If the blast cannot be initiated before the storm arrives 

(within 10 miles as indicated by the lightning detector), 
the blaster and assistant shall evacuate the site to a safe 
distance. 
 

3. Personnel may return to worksite when the storm has 
passed  and is 10 miles distant as determined by the 
lightning detector or after the completion of blast which 
allows for inspection of site and/or misfire. 
 

K. Empty packing material shall not be used again for any purpose.  It shall be 
burned at an approved location.  Typically, this will be in the excavated trench 
or other designated area. 
 

L. Damaged or deteriorated blasting supplies shall not be used. 
 

M. Delivery and issue of explosives shall only be under, by and to authorized 
persons and into authorized magazine or temporary storage handling areas. 
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N. Blasting operations shall not be carried out in the proximity of other utilities or 
property owners without prior approval.  “ONE CALL” notification 
requirements shall be followed. 
 

O. All loading and firing shall be directed and supervised by a competent and 
experienced person. 
 

P. No loaded holes shall be left unattended or unprotected.  No explosives or 
blasting agents shall be abandoned on the right-of-way.  Explosives shall not 
be primed until immediately before use and shall not be allowed to lay 
overnight in drilled holes. 
 

Q. All jurisdictional authorities shall be granted unrestricted access to all 
explosive records as well as site access for procedural inspections.  All 
personnel not involved with the current blasting operation must check in with 
the blaster before entering the blasting zone. 
 

R. Warning signs, indicating the blast area, shall be erected and maintained at all 
approaches to the blast area.  Warning sign lettering shall be a minimum of 
four (4) inches in height on a contrasting background.  Warning signs shall 
comply with the requirements of the jurisdictional authorities. 
 

S. The warning signs (4” lettering) will be erected and maintained at all 
approaches to the blast area.  Flaggers will be stationed on all roadways 
passing within 1000 feet of the blast area and be responsible to stop all traffic 
during blasting operations.  All personnel not involved in the actual blast shall 
stand back at least 1000 feet and workers involved in the actual blast shall 
stand back 650 feet from the time the blast signal is given until the “All Clear” 
has been sounded.  An audible blasting signal (air horn or siren) shall be used.  
The following blast signals will be used during blasting. 

 
1. Warning Signal     A one (1) minute series of long horn or siren sounds 

will be made 5 minutes prior to the blast. 
 

2. Blast Signal      A serious of short horn or siren sounds will be made 
one minute prior to the blast. 
 

3. All Clear Signal     A prolonged horn or siren sound following the 
inspection of the blast area. 

 
T. All blasting will be performed with a nonelectric initiation system and shall 

follow  standard industry guidelines in regard to use and safety. 
 
U. Blaster qualifications shall meet all federal, state and local standards. 
 
V. Misfires 

1. If there are any misfires, all employees shall remain away from the 
suspected misfire area for at least 15 minutes.  Misfires shall be 
handled under the direction of the person in charge of the blasting.  All 
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leads shall be carefully traced and a search made for unexploded 
charges. 

2. If a misfire is found, the blaster shall provide proper safeguards for 
excluding all employees from the danger zone. 

3. No other work shall be done except that necessary to remove the hazard 
of the misfire and only those employees necessary to do the work shall 
remain in the danger zone. 

4. A new primer shall be inserted into the hole and the hole shall be 
reshot.  If re-firing of the misfired hole presents a hazard, the 
explosives may be removed by hand, vacuum, washing out with water 
or, where the misfire is underwater, blown out with air. 

5. No drilling, shall be permitted until all missed holes have been located, 
detonated or the authorized representative has approved that work can 
proceed. 

6. It may be recommended that the excavator digging on the suspect 
misfire, be shielded with plexi-glass or equivalent.  

 
 

U.  Initiation will be accomplished using a NONEL (nonelectric) shock tube 
detonator, electronic, detonating cord or comparable product. 
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SITE-SPECIFIC HORIZONTAL DIRECTIONAL DRILL  
CROSSING PLAN FOR THE CAP CANAL 
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1.0 Introduction 
Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-diameter, 
high-pressure pipeline and associated measurement facilities to deliver natural gas from El Paso 
Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect point at the U.S.-Mexico 
border near the Town of Sasabe, Arizona herein referred to as the Sierrita Pipeline (Project). A 
corresponding pipeline Mexico segment, known as the Sasabe-Guaymas Pipeline, would also be 
constructed in Mexico by a separate entity not associated with Sierrita. The U.S. and Mexican pipelines 
would serve to meet increased gas-fired electrical generation needs. Sierrita proposes to use a nominal 
100-foot-wide construction right-of-way (ROW) for installation of the pipeline, and a 50-foot-wide 
permanent ROW to facilitate operation and maintenance of the pipeline, meter stations, and 
appurtenant installations. 

2.0 Feasibility Assessment 

2.1 Technical Feasibility 
Sierrita will use previous geotechnical site investigations associated with the construction of the Central 
Arizona Project (CAP) Canal and will use its own geotechnical studies planned for second quarter 2013 
to design the HDD of the CAP Canal.  

2.2 Duration of Work 
The duration of HDD operation is expected to last 3-4 weeks based on preliminary design length at the 
CAP Canal. This duration range is based on a typical single-shift construction schedule of six days per 
week, 12 hours per day for the pilot hole and double shift construction during the reaming and pull-
back phases. 

2.3 Contingency if HDD is Unsuccessful 
In the event that an HDD installation is unsuccessful, Sierrita will evaluate the failed installation to 
determine if the conditions that resulted in the failure can be effectively mitigated. No alternative 
crossing options (e.g. open cut) are practicable for the CAP Canal because it is a concrete lined 
structure. Therefore, in the event of an unsuccessful HDD attempt, Sierrita would relocate the entry 
and/or exit point as necessary and proceed with subsequent attempts to install the crossing by HDD 
until the crossing is completed successfully. In the event that a drilled hole is abandoned, the hole will 
be filled with a mixture of bentonite and drilled spoil. No low strength grouting of an abandoned 
horizontal hole is proposed, unless directed by the applicable regulatory agency.  
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3.0 Site Preparation 

3.1 Rigsite and Pull Section 
A typical large rig horizontal drilling spread can be moved onto a site in seven to ten tractor-trailer 
loads. Workspace dimensions of 150 feet by 250 feet are adequate for most operations. Positioning of 
equipment within this work area will vary due to differing contractor preferences and setup 
requirements, the entry point fixes determines the location of the rig, control cab, and drill pipe. The rig 
must be aligned with the drilled segment and generally will be positioned no more than 25-feet back 
from the entry point. The control cab and drill pipe must be positioned adjacent to the rig. 

The rigsite must be cleared and graded as necessary to allow movement and erection of equipment. 
Equipment typically is supported on the ground surface although timber mats may be used if soft 
ground is encountered.  The perimeter of the workspace will be lined with sediment barriers to prevent 
sediment or drilling fluids from leaving the site.  

Wheeled vehicle access to the rigsite must be maintained throughout the course of construction for 
delivery of fuel and supplies. If soft ground is encountered, access will be maintained with timber mats 
or geotextile fabric underneath rock.  

Pull section fabrication is accomplished using the same construction methods used to lay a pipeline; 
therefore, similar workspace is required. It is preferable to have workspace in line with the drilled 
segment and extending back from the exit point the length of the pull section plus 200 feet. This length 
allows the pull section to be prefabricated in one continuous length prior to installation. Workspace for 
pull section fabrication must be cleared but not necessarily graded level. Equipment typically is 
supported on the ground surface although timber mats may be used where soft ground is encountered.  

3.2 Bore Pits 
Drilling fluid collection pits will be excavated within roughly 20 feet of both the entry and exit points to 
contain drilling fluid returning from the hole until it can be pumped to a secondary pit and allowed to 
dry. The specific locations and dimensions of these collection pits will be determined by the selected 
HDD contractor based on such factors as positioning of equipment and anticipated drilling fluid 
pumping rates. Typically, drilling fluid collection pit dimensions are on the order of 10-feet long by 10-
feet wide by 5-feet deep. 

3.3 Laydown Yards 
Temporary workspace for pull section fabrication is shown on the alignment sheets and the site specific 
HDD plan and profile drawings located in Resource Report 1 - General Project Description. 
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3.4 Spoil Piles 
Spoil resulting from HDD operations will either be stored within the limits of the temporary workspace 
or hauled to a remote disposal site in accordance with applicable environmental regulations, ROW and 
workspace agreements, and permit requirements. 

3.5 Depth and Diameter of Borehole 
The final depth of the CAP Canal HDD installation will be shown on site specific HDD plan and profile 
drawings after final site specific conditions are confirmed. The minimum diameter of the prereamed 
boreholes for the proposed 36-inch pipeline installations are anticipated to be 12 inches greater than the 
diameter of the product pipe in accordance with HDD industry standards. 

3.6 Water Source 
Water required for HDD operations will be obtained from the CAP Canal. It is estimated that the CAP 
canal HDD hydrostatic pre-test will use approximately 79,000 gallons of water. In addition, the HDD 
itself will utilize approximately 100,000 gallons of water for drilling mud sourced from the CAP Canal. 

4.0 Drilling Fluid Contingency Plan 

4.1 Background 
Installation of a pipeline by HDD generally is accomplished in three stages. The first stage consists of 
directionally drilling a small diameter pilot hole along a designed directional path. The second stage 
involves enlarging the pilot hole to a diameter suitable for installation of the pipeline. The third stage 
consists of pulling a prefabricated pipeline segment into the enlarged hole. HDD is accomplished using 
a specialized horizontal drilling rig with ancillary tools and equipment. 

All stages of HDD involve circulating drilling fluid from surface equipment, through the drill pipe to 
the downhole assembly, and back to the surface through the annular space between the pipe and the 
wall of the hole. Drilling fluid returns collected at the entry and exit points are processed through the 
cleaning system which removes spoil from the drilling fluid allowing it to be reused. The cleaning 
system uses mechanical separation by shakers, desanders, and desilters. Drilling fluid and cuttings will 
be allowed to air dry if needed then shall be transported to an approved disposal site. 

4.2 Drilling Fluid Functions 
The principal functions of drilling fluid in HDD pipeline installation are listed below. 

Jetting. On crossings through soft soils, soil is excavated by jetting high velocity fluid streams 
through nozzles on drill bits or reaming tools. 
Power Downhole Mud Motor. On crossings through harder soils or rock, power required to 
turn the bit and mechanically drill a hole is transmitted to a downhole motor by the drilling 
fluid. 
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Transportation of Spoil. Drilled spoil, consisting of excavated soil or rock cuttings, is 
suspended in the fluid and carried to the surface by the fluid stream flowing in the annulus 
between the pipe and the wall of the hole. 
Hole Stabilization. Stabilization of the drilled hole is accomplished by the drilling fluid 
building up a "wall cake" which seals pores and holds soil particles in place. This process is 
critical in HDD pipeline installation as holes are often in unconsolidated formations and are 
uncased. 
Cooling and Cleaning of Cutters. The downhole assembly gets hot during drilling. The drilling 
fluid cools the bits and cutters on the downhole assembly. Drilled spoil build-up on bit or 
reamer cutters is removed by high velocity fluid streams directed at the cutters. Cutters are also 
cooled by the fluid. 
Reduction of Friction. Friction between the pipe and the drilled hole is reduced by the 
lubricating properties of the drilling fluid. 

4.3 Drilling Fluid Composition 
The major component of drilling fluid used in HDD pipeline installation is fresh water. In order for 
water to perform the required functions, it is generally necessary to modify its properties by adding a 
viscosifier. The viscosifier used almost exclusively in HDD drilling fluids is naturally occurring 
bentonite clay. Bentonite is a soft clay, formed by the weathering of volcanic ash, with the unique 
characteristic of swelling to several times its original volume when contacted with water. It is not a 
hazardous material as defined by the U.S. Environmental Protection Agency's characteristics of 
ignitability, corrosivity, reactivity, or commercial chemicals. It is also used to seal earth structures such 
as ponds or dams and as a suspending component in livestock feeds. 

The properties of bentonite used in drilling fluids are often enhanced by the addition of polymers. This 
enhancement typically reduces the amount of dry bentonite required to produce a given amount of 
drilling fluid. Non-treated bentonite yields in excess of 85 barrels (3,570 gallons) of drilling fluid per ton 
of material. Addition of non-toxic polymers to produce high yield bentonite can increase the yield to 
more than 200 barrels (8,400 gallons) per ton of material. Typical HDD drilling fluids are made with 
high yield bentonite and are composed of less than 4 percent viscosifier by volume, with the remaining 
components being water and drilled spoil. 

4.4 Disposal of Excess Drilling Fluid 
Disposal of excess drilling fluid will be the responsibility of the selected HDD contractor. Prior to 
beginning HDD operations, the contractor will be required to submit its proposed drilling fluid 
disposal procedures to Sierrita for approval.  

Potential disposal methods include transportation to a remote disposal site and land farming on the 
construction ROW or an adjacent property. Land farming involves distributing the excess drilling fluid 
evenly over an open area and mechanically incorporating it into the soil. Where land farming is 
employed, the condition of the land-farming site will be governed by Sierrita’s standard clean up and 
site restoration specifications. 
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4.5 Minimization of Environmental Impact 
The most effective way to minimize environmental impact associated with HDD drilling fluids is to 
maintain drilling fluid circulation to the extent practical. However, resources spent in an effort to 
maintain circulation should be weighed against the potential benefits achieved through full circulation. 
It should be recognized that in subsurface conditions, which are not conducive to annular flow, 
restoration of circulation may not be practical or possible. In such cases, environmental impact can 
often be minimized most effectively by completing HDD operations in the shortest possible amount of 
time. 

Steps which may be taken by the contractor to either prevent lost circulation or regain circulation 
include, but are not limited to, the following: 

Size the hole frequently by advancing and retracting the drill string in order to keep the annulus clean 
and unobstructed; 

When drilling fluid flow has been suspended, establish circulation slowly before advancing; 

Minimize annular pressures by minimizing density and flow losses. Viscosity should minimally meet 
hole cleaning and stabilization requirements; 

Minimize gel strength; 

Control balling of material on bits, reaming tools, and pipe in order to prevent a plunger effect from 
occurring; 

Control penetration rates and travel speeds in order to prevent a plunger effect from occurring; 

Seal a zone of lost circulation using a high viscosity bentonite plug; 

Employ the use of lost circulation materials. Note that any lost circulation materials proposed for use 
must be approved by Sierrita prior to utilization; and 

• Suspend drilling activities for a period of 6 to 8 hours. 

If inadvertent surface returns occur on dry land, it will be the responsibility of the HDD contractor to 
contain, collect, and restore the disturbed area in accordance with the requirements of Sierrita’s 
construction specifications. Should inadvertent returns occur within a waterway, Sierrita would use silt 
fence, straw bales, turbidity curtains and/or other erosion control devices or some combination of these 
products or similar products as identified by the Environmental Inspector or Chief Inspector to contain 
any inadvertent releases within the CAP Canal. The release would be cleaned up to the extent possible, 
without causing substantial damage or result in additional release of sediments as directed by either 
the Environmental Inspector or Chief Inspector. Sierrita will also notify appropriate parties and 
evaluate the potential impact of the release on a site-specific basis in order to determine an appropriate 
course of action. In general, HDD drilling fluids are nontoxic and discharge of the amounts normally 
associated with inadvertent returns does not pose a threat to public health and safety.  
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4.6 Monitoring 
In order to ensure that HDD operations are conducted in accordance with established requirements 
and standard HDD Industry practice, Sierrita will provide an inspector experienced in HDD 
construction to monitor the HDD contractor's performance at the jobsite. The primary functions of 
Sierrita’s inspector will be to document construction activities, report on the HDD contractor’s 
performance, and notify Sierrita if the HDD contractor fails to conform to established requirements. 
Established requirements to which the HDD contractor must conform include, but are not limited to, 
the construction drawings, technical specifications, permits, easement agreements, and contractor 
submittals. 

The monitoring protocol which will be applied by Sierrita’s field engineer relative to drilling fluid 
related issues is described in detail on the following pages. 

Drilling Fluid Monitoring Protocol 

The drilling fluid monitoring protocol to be applied will vary depending upon the following 
operational conditions. 

Condition 1: Full Circulation 

Condition 2: Loss of Circulation 

Condition 3: Inadvertent Returns 

Monitoring Protocol for Condition 1 – Full Circulation 

When HDD operations are in progress and full drilling fluid circulation is being maintained at one or 
both of the HDD endpoints, the following monitoring protocol will be implemented. 

• The presence of drilling fluid returns at one or both of the HDD endpoints will be periodically 
documented; 

• Land-based portions of the drilled alignment will be periodically walked and visually inspected 
for signs of inadvertent drilling fluid returns as well as surface heaving and settlement. 
Waterways will be visually inspected from the banks for a visible drilling fluid plume; and 

• Drilling fluid products present at the jobsite will be documented. 

If an inadvertent drilling fluid return is detected during routine monitoring, the monitoring protocol 
associated with Condition 3 will be implemented immediately. 

Monitoring Protocol for Condition 2 – Loss of Circulation 

When HDD operations are in progress and drilling fluid circulation to the HDD endpoints is lost or 
severely diminished, the following monitoring protocol will be implemented. It should be noted that 
lost circulation is common and anticipated during HDD installation and does not necessarily indicate 
that drilling fluid is inadvertently returning to a point on the surface. 
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• Sierrita’s inspector will notify Sierrita that drilling fluid circulation to the HDD endpoints has 
been lost or severely diminished; 

• Sierrita’s inspector will document steps taken by the HDD contractor to restore circulation. 
Should the contractor fail to comply with the requirements of the HDD Specification, Sierrita’s 
inspector will notify Sierrita so that appropriate actions can be taken; 

• If circulation is regained, Sierrita’s inspector will inform Sierrita and resume the monitoring 
protocol associated with Condition 1; and 

• If circulation is not re-established, Sierrita’s inspector will increase the frequency of visual 
inspection along the drilled path alignment as appropriate. Additionally, Sierrita’s inspector 
will document periods of contractor downtime (during which no drilling fluid is pumped) and 
the contractor’s drilling fluid pumping rate in case it should become necessary to estimate lost 
circulation volumes. 

Monitoring Protocol for Condition 3 – Inadvertent Returns 

If an inadvertent return of drilling fluids is detected, the following monitoring protocol will be 
implemented. 

• Sierrita’s inspector will notify Sierrita that an inadvertent drilling fluid return has occurred and 
provide documentation with respect to the location, magnitude, and potential impact of the 
return; and 

• If the inadvertent return occurs on land, Sierrita’s inspector will document steps taken by the 
HDD contractor to contain and collect the return. Inadvertent surface returns of drilling fluids 
shall be contained immediately with hand placed barriers (i.e., hay bales, sand bags, silt fences, 
etc.) and collected using pumps as practical. If the amount of the surface return is not great 
enough to allow practical collection, the affected area shall be diluted with fresh water and the 
fluid will be allowed to dry and dissipate naturally. If the amount of the surface return exceeds 
that which can be contained with hand placed barriers, small collection sumps (less than 5 cubic 
yards) may be used. If the amount of the surface return exceeds that which can be contained 
and collected using small sumps, drilling operations shall be suspended until surface return 
volumes can be brought under control. Should the contractor fail to comply with the 
requirements of the HDD Specification, Sierrita’s inspector will notify Sierrita so that 
appropriate actions can be taken;  

• If the inadvertent return occurs in a waterway, Sierrita, in consultation with appropriate parties, 
will determine if the return poses a threat to public health and safety and would use silt fence, 
straw bales, turbidity curtains and/or other erosion control devices or some combination of 
these products or similar products as identified by the Environmental Inspector or Chief 
Inspector to contain any inadvertent releases within a waterbody. The release would be cleaned 
up to the extent possible, without causing substantial damage or result in additional release of 
sediments into the waterbody as directed by either the Environmental Inspector or Chief 
Inspector.; 
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• If it is determined that the return does not pose a threat to public health and safety, HDD 
operations will continue. Sierrita’s field engineer will monitor and document the inadvertent 
return as well as periods of contractor downtime and the contractor’s drilling fluid pumping 
rate in case it should become necessary to estimate inadvertent return volumes; and 

• If it is determined that the return does pose a threat to public health and safety, drilling 
operations will be suspended until containment measures can be implemented by the 
contractor. Documentation of any containment measures employed will be provided by 
Sierrita’s inspector. Once adequate containment measures are in place, the contractor will be 
permitted to resume drilling operations subject to the condition that drilling operations will 
again be suspended immediately should the containment measures fail. Sierrita’s field engineer 
periodically will monitor and document both the inadvertent return and the effectiveness of the 
containment measures. Periods of contractor downtime and the contractor’s drilling fluid 
pumping rate also will be documented in case it should become necessary to estimate 
inadvertent return volumes. Upon completion of the HDD installation, Sierrita will clean up the 
drilling fluid returns to the satisfaction of governing agencies and any affected parties. 

4.7 Notification 
In the event of an inadvertent drilling fluid return within a waterway, Sierrita immediately will contact 
the CAP and local regulatory agencies, as applicable, by telephone and/or facsimile, detailing: 

• The location and nature of the release;  
• Corrective actions being taken; and  
• Whether the release poses any threat to public health and safety. 

The Federal Energy Regulatory Commission Project Manager also will be notified by telephone of an 
inadvertent water body release as well as in the weekly/bi-weekly reports submitted by Sierrita. 
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Hydrostatic Testing Best Management Practices Plan  

1.0 Introduction 

1.1 Project Overview 
Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-
diameter, high-pressure pipeline and associated measurement facilities to deliver natural gas 
from El Paso Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect point 
at the U.S.-Mexico border near the Town of Sasabe, Arizona herein referred to as the Sierrita 
Pipeline (Project). A corresponding pipeline Mexico segment, known as the Sasabe-Guaymas 
Pipeline, will also be constructed in Mexico by a separate entity not associated with Sierrita. The 
U.S. and Mexican pipelines will serve to meet increased gas-fired electrical generation needs. 
Sierrita proposes to use a nominal 100-foot-wide construction right-of-way (ROW) for 
installation of the pipeline, and a 50-foot-wide permanent ROW to facilitate operation and 
maintenance of the pipeline, meter stations, and appurtenant installations. 

2.0 Hydrostatic Testing Approach 
This Hydrostatic Testing Best Management Practices (BMP) Plan has been prepared for the 
construction of the Project in accordance with the Arizona Discharge Pollutant Elimination 
System (ADPES) General Permit No. AZG-2010-001, General Permit for De Minimis Discharges 
to Waters of the U.S. The Compliance Matrix provided as Table 1-1 documents the section of the 
Hydrostatic Testing BMP Plan that complies with specific sections of the permit. 

Hydrostatic testing of all Project pipelines will be conducted in accordance with the provisions 
of 49 CFR Part 192 and Construction Standard C1130 (provided as Appendix A). The pipeline 
will be hydrostatically tested before being placed into service to verify mechanical integrity and 
to ensure that it can safely operate at the MAOP. Pipe sections to be installed using the HDD 
method will undergo a 4-hour aboveground hydrostatic test prior to installation, in addition to 
the pressure test to be conducted of the entire mainline once installed. Sierrita estimates that 
approximately 9.7 million gallons of water will be needed for hydrostatic testing. Test water 
will be obtained from the CAP Canal or the City of Tucson.  

Topography and the availability of test water determine the length of each test segment. The 
mainline test segments will be capped and filled with water, then pressurized for a minimum of 
8 hours in accordance with USDOT regulations (49 CFR 192). Detected leaks will be repaired 
and the segment retested, if necessary. Upon completion of the test, the test water may be either 
pumped to the next segment for testing or discharged. Water will be discharged in accordance 
with applicable NPDES permits issued by the ADEQ. Test water will contact only new pipe; no 
additives are proposed. Once a pipe segment has been successfully tested and dewatered, the 
test cap and manifold will be removed and the test segment connected to the remainder of the 
tested pipeline.  
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TABLE 1-1 
Hydrostatic Testing BMP Plan Compliance Matrix 

Hydrostatic 
Testing BMP Plan 

Elements 
ADEQ General Permit 

AZG2010-001 Item Description Hydrostatic Testing BMP 
Plan Section 

Constituents of 
Concern (COCs) IV.D.1.b, IV.D.2.a 

Identification of sources of potential 
COCs, if any, that may be discharged 
as a result of the discharge activity. 

3.1 

Description of 
Controls to 
Minimize COCs 

IV.D.1.b,c, IV.D.4.2.b 

Description of appropriate controls 
that will be implemented to minimize 
COCs in the discharge to ensure 
compliance with the terms and 
conditions of this general permit. 

3.1 

Provisions for 
Dechlorination IV.D.2.c Provisions for dechlorination, if 

needed. NA 

Description of 
Erosion Controls IV.D.2.d 

Description of controls that will be 
implemented to minimize erosion, 
scour, or sedimentation in the 
affected surface water due to 
discharge. 

3.2 

Plans for 
minimizing duration 
during system 
failures 

IV.D.2.e 
Plans for minimizing the duration of 
discharge during system failures (line 
breaks, leaks, or overflows); 

3.3 

Contact information IV.D.2.f 

Contact information (including 
telephone numbers) for individual(s) 
or position titles responsible for on-
site monitoring, observation 
sampling, maintenance/inspection, 
reporting, and/or compliance. 

4.0 

Personnel training IV.D.2.g 
Provisions for training of personnel to 
implement, manage, maintain and 
remove BMPs upon completion. 

5.0 

Due to a limited supply, water will be reused in subsequent test sections to the extent 
practicable. Table 1-2 summarizes the proposed test sections and water volume and Table 1-3 
summarizes the location and volume of the test water outfalls.  
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TABLE 1-2  
Project Hydrostatic Test Information 

Test Section Length 
(feet) 

Length 
(Miles) 

Proposed 
Volume         

(Gallons; 
Approximate) 

Source 
Water Disposition  

Outfall Number Test Notes 

Test Section B 
(CAP Canal HDD Pre-

Test) 
1,535 0.3 79,000 CAP Canal (Colorado River 1) OF-1 

Test Sections 1, A and B will be discharged 
through a discharge structure (see 
Appendix B) and dissipate through an 
existing dry wash. 

Test Section A 445 0.1 23,000 CAP Canal (Colorado River 1) OF-2 

Test Section 1 4,180 0.8 219,000 CAP Canal (Colorado River 1) OF-1 

Test Section 2 75,134 14.2 3,936,000 CAP Canal (Colorado River 1) 
N/A 

(Passed Through) 
The remaining water from Test Sections 2, 
3, and 4 will be used to fill Test Sections 5 
and 6 

Test Section 3 63,561 12.0 3,330,000 CAP Canal (Colorado River 1) 
N/A 

(Passed Through) 

Test Section 4 41,350 7.8 2,166,000 CAP Canal (Colorado River 1) OF-3 

Test Section 5 20,429 3.9 1,070,000 CAP Canal (Colorado River 1) OF-3 Test Sections 5 and 6 will be discharged 
through a discharge structure (see 
Appendix B) and dissipate through an 
existing dry wash. Test Section 6 114,504 21.7 5,998,000 CAP Canal (Colorado River 1) OF-3 

1 - Water in the CAP Canal originates from a reservoir on the Colorado River. 
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TABLE 1-3  
Outfall Descriptions  

Purpose Source 
Proposed 
Volume 
(gallons, 

approximate) 

Watershed 
of Source 2 

Outfall 
MP 

Outfall Coordinates Watershed of 
Discharge 
Location 

Discharge 
Volume 
(gallons, 

approximate) 
Notes 

Lat. (N) Long. (W) 

Hydrostatic 
Test Section B 
(CAP Canal HDD 

Pre-Test) 

CAP Canal  

(Colorado 
River 1, 2) 

79,000 Colorado 
River 2 0.8 32  10   43.3 111  10  9.9 

Brawley Wash 
Watershed 

 (HUC 15050304) 
298,000 Test Sections 1, A and 

B will be discharged 
through a discharge 
structure (see 
Appendix B of the 
Hydrostatic Testing 
Best Management 
Practices Plan) and 
dissipate through an 
existing dry wash. 

Hydrostatic 
Test Section A 

CAP Canal  

(Colorado 
River 1, 2) 

23,000 Colorado 
River 2 0.1 32  11   23.3 111  10  3.4 

Brawley Wash 
Watershed 

 (HUC 15050304) 
23,000 

Hydrostatic 
Test Section 1 

CAP Canal  

(Colorado 
River 1, 2) 

219,000 Colorado 
River 2 0.8 32  10   43.3 111  10  9.9 

Brawley Wash 
Watershed 

 (HUC 15050304) 

N/A 

(Discharged with 
Hydrostatic Test 

Section B) 

Hydrostatic 
Test Section 2 

CAP Canal  

(Colorado 
River 1, 2) 

3,936,000 Colorado 
River 2 

35.1 31  48   52.6 111  27  9.3 

Brawley Wash 
Watershed 

 (HUC 15050304) 

9,432,000 

The remaining water 
from Test Sections 2, 
3, and 4 will be used 
to fill Test Sections 5 
and 6. 

Hydrostatic 
Test Section 3 

CAP Canal  

(Colorado 
River 1, 2) 

3,330,000 Colorado 
River 2 

Brawley Wash 
Watershed 

 (HUC 15050304) 

Hydrostatic 
Test Section 4 

CAP Canal  

(Colorado 
River 1, 2) 

2,166,000 Colorado 
River 2 

Brawley Wash 
Watershed 

 (HUC 15050304) 
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TABLE 1-3  
Outfall Descriptions  

Purpose Source 
Proposed 
Volume 
(gallons, 

approximate) 

Watershed 
of Source 2 

Outfall 
MP 

Outfall Coordinates Watershed of 
Discharge 
Location 

Discharge 
Volume 
(gallons, 

approximate) 
Notes 

Lat. (N) Long. (W) 

Hydrostatic 
Test Section 5 

CAP Canal  

(Colorado 
River 1, 2) 

1,070,000 Colorado 
River 2 

Brawley Wash 
Watershed 

 (HUC 15050304) 

Test Sections 5 and 6 
will be discharged 
through a discharge 
structure (see 
Appendix B of the 
Hydrostatic Testing 
Best Management 
Practices Plan) and 
dissipate through an 
existing dry wash. 

Hydrostatic 
Test Section 6 

CAP Canal  

(Colorado 
River 1, 2) 

5,998,000 Colorado 
River 2 

Brawley Wash 
Watershed 

 (HUC 15050304) 

 1 - Water would originate from the CAP Canal. Water in the CAP Canal undergoes strict water quality testing as mandated by the U.S. EPA and the water services cities, water 
utilities, irrigation districts, and Indian communities, therefore contamination is not anticipated in waters obtained from the CAP Canal.  

 2 - Water in the CAP Canal originates from a reservoir on the Colorado River. 
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3.0 Discharge Controls 

3.1 COC Identification and Minimization 
Test water will contact only new pipe; no additives are proposed, which reduces the potential 
for pollution of hydrostatic test water. The following COCs have been evaluated for 
applicability and approaches for minimization: 

• Total Suspended Solids: The continuous process used for pipeline installation will limit 
quantities of total suspended solids (TSS) that enter pipeline segments during construction. 

• Oil and Grease: The pipeline segments are new and are not expected contain oil or grease. 

•  Chlorine: No chlorinated water will be used for hydrostatic testing. No chlorine or other 
chemicals will be added to the test water. 

• Debris: All pipelines will be new. Minor amounts of debris from welding could be present.  

• Source Water: Water will be discharged into the same major drainage basin from which it 
was withdrawn. 

•  Hazardous Materials or Chemicals: Storage of hazardous material or chemicals is limited 
to the staging area within appropriate containment. Outfalls will not be located within the 
laydown yard area. 

• Bulk Storage Areas: Any bulk storage areas that supply gasoline and diesel fuel will be 
contained in accordance with an SPCC Plan developed in accordance with 40 CFR 112. 

• Dust or Particulate: Construction may generate dust or particulates. The pipeline 
installation process is expected to limit quantities of dust or particulate that enter pipeline 
segments. The Project will use dust control measures as necessary including running a 
cleaning pig prior to filling with water. 

3.2 Erosion Controls 
Outfall BMPs 
Hydrostatic test water will be discharged through the designated outfalls as listed in Table 1-3. 
Prior to discharge, a settling area will be established at a nearby dry wash to allow discharged 
solids to settle and for water to soak into the ground along an established dry wash rather than 
flowing along roadways. The extent of this area will be determined based on the expected 
volume and flow rate of the discharge. The layout of a typical settling area is shown in 
Appendix B. 

BMPs associated with the settling areas include: 

N-6



HYDROSTATIC TESTING BEST MANAGEMENT PRACTICES PLAN 

SIERRITA PIPELINE 2 

• Location: The settling area will be in level or depressed areas at a dry wash. The area 
will not be on a permanent or temporary access roadway. The Contractor will be 
allowed to use a rubber tired piece of equipment to assist in laying the discharge line 
and hauling other material to the location. 

• Boundaries: The settling areas will bounded by sediment controls such as straw wattle, 
hay bales, or silt fences. 

• Securing: During discharge, lines will be tied down or otherwise secured at the outlet. 

• Flow Dispersion (energy reduction): The flow from the test manifold will be dispersed 
using an appropriate nozzles or other dispersion device to prevent scouring by a 
concentrated water flow. 

• Discharge Rate: The discharge rate will depend on the pipe diameter and volume of 
discharge, but will be controlled to prevent water from causing erosion. 

• Inspections: An Environmental Inspector (EI) will inspect the settling area prior to 
discharge of hydrostatic test water and monitor the discharge process. 

• BMP Maintenance: During discharge, an EI will observe the discharge process and 
specify maintenance if required. The EI will have the authority to stop the discharge if 
necessary to prevent further BMP damage and facilitate repairs. The settling area will be 
maintained during discharge. This may include replacing failed sections of the 
boundary devices or removal of excess sediment.  

• Restoration: After discharge is complete, the sediment controls will be removed and the 
settling area returned to its original condition as determined by the EI. 

3.3 System Failure BMPs 
Prior to hydrostatic testing, sediment controls will be staged near the segment being tested. 
During hydrostatic testing, the pressure will be monitored. If a pressure decrease indicates a 
leak, the line will be depressurized as quickly as feasible and the segment inspected to identify 
the source of the leak. If the leak is significant, the EI will specify sediment control devices to be 
installed around the leak area and will monitor performance of the devices. 

4.0 Contact Information 
Table 4-1 presents the persons responsible for on-site monitoring, observation sampling, 
maintenance/inspection, reporting, and/or compliance. 

TABLE 4-1 
Responsible Contacts 

Name Title 
Phone Numbers 

Responsibilities 
Office Mobile 
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Table to be completed following selection of Project contractor(s). 

 

5.0 Training 
All personnel who are involved in hydrostatic testing will have environmental training, 
including a review of this Hydrostatic Testing BMP Plan, an overview of environmental issues 
and specific training depending on the person’s role. EIs will ensure personnel have had 
appropriate training in implementation, management, maintenance, and removal of BMPs upon 
construction. 
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1.0 Scope 
This document defines Company requirements for Hydrostatic and Pneumatic Pressure 
Testing of new and existing pipeline as well as facilities piping.  These requirements also 
apply to pre-testing pipe section for pipeline crossings at roadways and waterways.  For 
Projects subject to FERC regulation, additional requirements may apply, and shall 
supersede the basic requirements contained herein.    

2.0 Pressure Testing Steel Pipe – General   
2.1 As specified by the Scope of Work, Contractor shall prepare, and submit for 

Company approval, a detailed pressure test plan. 

2.2 In addition to the requirements of this document, Contractor shall perform 
pressure testing in conformance with Company Construction Standard C1135 – 
Strength and Leak Testing, and conform to specific requirements defined in 
Construction Standard C1260 – Environmental Requirements.  For testing plastic 
pipe, refer to Construction Standard C1240 – PE Plastic Pipe Installation.   

2.3 The Company Representative shall review, approve, and be present during all 
testing operations.  The Company Representative shall review and approve 
proposed deviations to Contractor’s test plan and/or pressure test results.   

2.4 If the Company applies for permits, the Company shall provide Contractor with a 
copy of the withdrawal/discharge permit for hydrostatic test water.  If Company 
employs a third-party Contractor to apply for permits, said Contractor shall 
provide Company with copies of approved permits.  Contractor shall keep water 
withdrawal/discharge permit on site at all times during testing operations.   

2.5 Any water obtained or discharged shall comply with permit requirements.  
Contractor shall not discharge water to any locations other than those approved by 
permits. 

2.6 Contractor shall notify Company of any schedule changes as soon as such changes 
are known, and not less than 72 hours before commencement of tests.   
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2.7 Contractor shall provide all labor, equipment, material, services, and supervision 
to perform complete pressure testing, including, but not limited to: 

• High volume pumps capable of filling pipeline with water at a rate that 
prevents inclusion of air in the test section.   

• A variable speed, positive displacement pressure pump capable of pumping 
and pressuring line to a minimum of 200 psi in excess of maximum specified 
endpoint test pressure.  Pump shall be capable of maintaining a constant and 
uniform pressurization rate.  Pump shall be equipped with a solenoid-type 
stroke counter or meter to measure the amount of test liquid added during 
pressuring or removing from pipeline.   

• A flow-meter sized to measure maximum test water fill rate.  Flow-meter shall 
be of a type and capacity to measure water volumes to within ±0.5% of 
Manufacturer’s specifications. 

• Company approved deadweight (electronic or hydraulic), including back-up 
unit(s), with individual weights for measuring up to the specified endpoint test 
pressures in maximum increments of 1 psi.  

• Pressure recorders covering a minimum 24-hour range with an 8-inch 
minimum diameter chart size, 8-inch minimum chart width for strip recorders, 
or company approved graph.  Pressure recorders shall be capable of measuring 
a 0- to 3,000-psi range (or range designated by the Company Representative).  
Company may approve use of other Pressure measurement devices/methods 
at a later date. 

• 6-inch minimum diameter Bourdon pressure gauges with marked pressure 
increments, capable of measuring the full range of specified test pressures. 

• Temperature recorders and thermometers covering a minimum 24-hour range 
and capable of measuring temperatures from 0 to 150° F. 

• Electronic temperature measuring devices (i.e., multimeters, digicators, 
thermoelectric pyrometers, thermocouples, resistance temperature detectors, 
thermistors, etc.) to attach to the pipeline during hydrostatic testing when 
required by Company Representative.  These devices shall be capable of 
measuring temperature to the nearest 0.5° F. 

• Air compressors capable of propelling cleaning, dewatering, and drying pigs at 
recommended rates that will clean the pipeline.  Compressors shall be capable 
of overcoming static head pressures during dewatering and transfer operations.  

• Strainers/filters for use in the water supply line intake with 100-mesh screen 
and/or cartridge (to prevent pumping foreign materials into pipeline). 

• Test header/receiver designs as pre-approved by the Company Representative. 
• Cleaning, filling, and dewatering pigs in conformance to the specifications in 

the Scope of Work.  
• Splash plates and/or energy diffusers for disposal lines.  Refer to Construction 

Drawing CST-P-1000-A160 – Typical Splash Pup for Test Water Discharge. 
• Temporary piping, fittings, valves, flanges, gaskets, bolts, and all other test 

apparatus required for temporary water lines for fill and/or disposal.  

N-A-2



 
Hydrostatic Testing Inspection Form 

 
 

PAGE 3 OF 12 

• Clean water transfer tanks (for flushing and discharging water) which hold 
water volumes capable of avoiding shut-down of water pumps between water 
load deliveries. 

• Clean tank trucks or vessels to transport source water to the test site (to prevent 
source water contamination) 

• Victaulic / invasion pipe shall not be used for dewatering. 

2.7.1 The Environmental Inspector or other Company Representative shall 
inspect test water for sheen and sediment before it is removed from the 
trucks.  

2.8 When required by the Company Representative or as specified in the Scope of 
Work, Contractor shall provide an enclosed, lighted, heated, and/or air-
conditioned shelter sized to house pressure recorders, approved deadweight 
(electronic or hydraulic), and test personnel at the data procurement site of each 
test section (during complete cleaning, filling, pressuring, testing, and water 
disposing operations).  Contractor shall provide Company-approved lighting for 
otherwise non-illuminated areas with operating compressors, pumps, shelters, and 
test manifolds connected to pumps or compressors (during all cleaning, filling, 
pressuring, testing, water disposing, and drying operations). 

2.9 During hydrostatic test operations, Contractor shall provide for the safety of the 
public and all pipeline construction personnel with the following measures: 

• Placing warning signs in or near populated areas. 
• Restricting access to the immediate hydrostatic test areas (test shelters, 

manifolds, pressure pumps, instruments, etc.) only to personnel engaged in 
testing operations.  While pipeline facilities are being pressurized and during 
testing, all personnel not required for test operations (checking for leaks, 
tightening gaskets, checking valve status, operating pumps, recording data, 
etc.) shall be restricted from pipeline testing area. 

• Prohibiting major pipeline work around pipeline sections being tested when 
such work is not directly associated with test operations.   

• Providing and maintaining reliable transportation and communication systems 
during test operations whereby all personnel (directly involved in testing) may 
communicate during testing. 

• Checking all hoses, fittings, connectors, and valves for proper pressure rating. 
• Restraining and securing fill and discharge lines and hoses. 
• When required, informing State and local agencies, and/or people living or 

working within 100 feet of the pipeline, before starting the test.  (Responsibility 
for notifications remains with Company, though Company may designate 
Contractor to assist in making notifications when specified in the Scope of 
Work or required by the Company Representative). 

• If required by the Company Representative, conducting inspections of all 
temporary welds (subject to hydrostatic test pressure) using a Company-
approved radiographic Contractor. 
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2.10 Hydraulic deadweight test equipment shall have been certified for accuracy within 
the prior 6 months by an independent test lab.  Electronic deadweight test 
equipment shall have been certified for accuracy within the prior 6 months by 
either the original equipment manufacturer or a test lab authorized by the original 
equipment manufacturer.  Certifications of said test equipment shall be provided 
to Company Representative a minimum of 72 hours prior to commencing 
hydrostatic testing operations.  Company retains the right to reject use of any 
equipment that appears subject to improper handling or that is not functioning 
correctly.   

2.11 A 24-hour pressure recorder and pressure gauge shall be manifolded and installed 
at the shelter (described in paragraph 2.8 (above)), the pressure site, or other areas 
designated by the Company Representative.  At the pressuring site, approved 
deadweight (electronic or hydraulic) shall be included in the manifold.  Manifolds 
shall be installed so that each instrument may be isolated from other instruments.   

2.12 Temperature recorders shall be located at the shelter area (described in paragraph 
2.8 (above)), the pressure site, or other areas designated by the Company 
Representative.  Recorders shall be located to avoid effects of ambient 
temperatures or changes in injection fluid temperature (due of proximity of 
injection pump).  

2.13 Externally mounted temperature bulbs (for pipeline test sections) shall be secured 
directly to the lower half of exposed pipe and insulated from weather elements 
before the line is filled with water.  

2.14 Unless otherwise specified in the Scope of Work, Contractor shall provide, inspect, 
repair, and maintain all test heads as outlined below: 

2.14.1 Prior to commencing hydrostatic testing operations, the Company 
Representative and Contractor shall inspect test heads to confirm all 
components are in good condition and meet working pressure 
requirements.  

2.14.2 Before each hydrostatic test, Contractor shall inspect test heads/manifolds 
to ensure that no components (including gaskets, O-rings, fittings, and 
valves) will leak or cause loss of test water and that all components 
conform to specified safety requirements.   

2.14.3 Unless otherwise specified, Contractor shall provide detailed drawings and 
material specifications (for each test header) to Company Representative 
for review no less than 72 hours before use. 

2.15 Pipeline shall be hydrostatically tested in conformance with Construction Standard 
C1135 – Strength and Leak Testing.  Test pressures shall be provided in the Scope 
of Work or drawings. 
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2.16 Contractor shall complete all test records, charts, instrument certifications, and 
related forms.  Both Contractor and Company Representative shall sign all test 
records, charts, instrument certifications, and related forms. 

2.17 Contractor shall ensure water used for testing does not freeze. 

3.0 Initial Testing Procedure 
3.1 The Company Representative and Contractor shall review and approve test 

pressure and elevation data before start of test operations.  If actual elevations do 
not match supplied data, test pressures shall be adjusted.  In any case, test pressure 
shall not drop below minimum test pressure nor exceed maximum test pressure 
specified on the Construction drawings. 

3.2 Before start of test operations, Contractor shall submit a Test Plan for review and 
approval of the Company Representative.  The Test Plan shall outline specific 
procedures for cleaning, filling, testing, dewatering, drying, and tying-in test 
sections.  The Test Plan shall also include: 

• Names of Contractor personnel conducting the test 
• Testing timetable 
• Specific equipment locations 
• Water sources and analysis 
• Fill points 
• Temporary fill line locations 
• Discharge points 
• Fill and discharge rates 
• Test points 
• Filtration equipment 
• Disposal plan 
• Dispersion equipment 
• Recording charts 
• Reporting forms 
• Other equipment to be used for test   

3.3 Contractor's work shall not deviate from approved Test Plan and shall conform to 
minimum requirements of this Document.  Upon test completion, test section shall 
be slowly depressurized with Company-approved dissipation devices. 

3.4 Paddle flanges/skillets may only be used if they are stamped with 
specifications/pressure ratings.  Before using blank plates, Contractor shall 
perform and provide engineering calculations to prove compatibility of plate with 
test to be performed.   

3.5 Contractor shall not test through equipment or against closed valves, unless 
specifically pre-approved by the Company Representative. 
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3.6 Under no circumstances shall an alternate water source be used without prior 
authorization from the Company Representative.   

3.7 Prior to any filling operations, the Company Representative shall obtain any 
required water samples from each source to allow time for lab analysis.  Contractor 
shall contact Company Representative at least one day before obtaining and 
discharging water.  Contractor shall provide Company Representative access to 
test water for obtaining samples.  

3.8 Hydrostatic test water shall be discharged within the same major drainage basin 
from which it was withdrawn (i.e., no inter-basin disposal shall occur), unless 
otherwise authorized by permit.  Company shall provide or approve discharge 
locations for hydrostatic test water disposal at various overland discharge 
locations.   

3.9 Staging and manifold areas for filling pipeline (with water) shall be located a 
minimum of 50 feet from water's edge.  If topographic conditions allow, such areas 
shall also be located 10 feet beyond the high bank (to prevent runoff toward the 
waterbody).   

3.10 Construction equipment refueling shall be conducted at a minimum distance of 100 
feet from any waterbody unless spill containment countermeasures are in place.  
Contractor shall install temporary sediment filter devices adjacent to all streams 
that may encounter runoff. Refer to Construction Standard C1260 – Environmental 
Requirements, Sub-Section 9. 

3.11 As defined by Scope of Work, Contractor shall clean pipeline by running 
Company-approved cleaning pigs (propelled by compressed air).  Pigs shall be run 
completely through pipeline test section.  Additional cleaning pig runs shall be 
repeated as required until cleanliness of the test section is approved by the 
Company Representative.       

3.12 Unless approved otherwise by the Company Representative, Contractor shall run 
brush pigs and squeegees continuously through the pipeline until all solids, dust 
and mill scale are removed.  After the final brush pig run, foam squeegees shall be 
run to enhance removal of dust and mill scale.  Contractor shall continue to run 
brush and foam squeegees until cleanliness of the test section is approved by the 
Company Representative.   

3.13 If a cleaning pig becomes lodged in the line, pressure shall not be increased beyond 
50 psig unless higher pressures are approved by the Company Representative.  If 
the presence of water is determined to be the cause of stoppage, Company 
Representative may authorize higher pressures to facilitate water movement.  In 
such cases, Company Representative may require pressure to be released and a 
dewatering line installed at the downstream receiver, as required by permit.  When 
cleaning pigs cannot be dislodged, Contractor shall: 

• Locate lodged pig(s) within the pipeline. 
• Obtain Company Representative’s approval to remove lodged pig(s).  
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• Cut out affected section of pipeline.  
• Rejoin/repair cut-out section of pipeline.     

3.14 Upon completion of the cleaning operation, the temporary launcher and receiver 
for pigging shall be removed.  Pipeline section ends shall be sealed by installing 
Company-approved hydrotest headers or Company-approved caps 
supported/braced to ensure safety of testing personnel.  Pipeline test section shall 
be sealed to prevent dust, water, or foreign substances from entering, and to 
preserve internal pipeline cleanliness until filling and pressure testing operations 
commence.  Contractor shall tie-in cleaned pipeline sections as required to 
complete test sections and shall exercise care in tie-in operations to maintain 
internal pipeline cleanliness. 

4.0 Filling the Pipeline 
4.1 After final pipe positioning, Contractor shall fill the pipeline with water.  Pipe ends 

shall not be restrained during filling.  Before filling a test section with water, 
Contractor shall make a final check to verify: 

• Valve body drain plugs have been removed, carefully cleaned, taped (Teflon), 
and replaced. 

• All valves are in open position. 
• Valves have been greased, stroked, and have had the packing tightened. 
• All pipe and bolt connections are tight. 
• Test manifolds are fabricated and installed in compliance with Construction 

Drawings. 
• Pumps and compressors are in good working condition. 
• Instruments are ready for use (proper charts installed, ink pens filled, clocks 

wound, correct calibration, etc.) 
• Pigs are installed. 

4.2 Contractor shall monitor each Company-required pressure recorder along with 
ambient water temperatures during fill operation.  These records shall be delivered 
to Company Representative after completion of pressure test. 

4.3 All mainline valves within the fill section must be open for fill pig passage, after 
which valves shall be closed halfway to fill the body cavity. 

4.4 Contractor shall install a connection from pipe test section to body bleed valve on 
gate valves supplied in the full open position (no gearing) to equalize pressure 
across valve seat. 

4.5 Contractor shall insert fill pig into test head immediately ahead of the water 
column (to prevent air pockets from forming).  The travel rate of fill pigs shall be 
controlled: 

• To prevent acceleration during filling of downhill test section portions.  
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• To ensure the water column behind the fill pig is not broken during filling 
operations.   

4.6 The fill pig travel rate shall be controlled by maintaining air backpressure on the 
fill pig (based upon test section elevation profile) to prevent breaking the fill water 
column (by venting air in test section as fill pig progresses).  Contractor is 
responsible for controlling fill pig velocity and ensuring water fill.  Company shall 
approve pigs and placement in temporary launchers and test headers. 

4.7 Fill pumps shall be set in a catch pan (sized to contain all leaking lubricants or fuel 
and prevent them from entering the water source).  When water source is a stream, 
suction inlet shall be placed in a 100-mesh screened enclosure.  Enclosure shall be 
placed at a depth that prevents air from being drawn in with the water.  Enclosure 
may require a rock-lined sump to prevent intrusion of sediment.  Disturbance of 
the stream channel will require a permit. 

4.8 If requested by Company Representative, Contractor shall provide a back-flushing 
or cartridge-type filter with 100-mesh (or alternate size designated by Company 
Representative) screen.  If a cartridge-type filter is used, additional cartridges shall 
be kept on hand at filter location (to replace dirty filters).  Contractor shall install 
filter between low head and high fill pumps.  Contractor is responsible for keeping 
the filter back-flush valve closed during filling operations.  Contractor is 
responsible for properly disposing of materials back-flushed from filter or filter 
cartridges.  Contractor shall not back-flush the filter into stream or other water 
source.   

4.9 During pipeline water filling, Contractor shall use fill pumps capable of injecting 
water into the pipeline at a rate specified in the Scope of Work.  Generally, fill rates 
range from 1400 – 2200 GPM.  Contractor shall measure water volumes added to, 
or removed from, the pipeline. 

4.10 Contractor shall increase pressure in the pipeline to maximum fill pump capability.  
After completion of the filling operation, pipeline water temperature and water 
turbulence shall be allowed to stabilize.  Contractor shall check the pressure on 
each test section end and compare with calculated pressures to confirm the 
specified test pressure for the section. 

5.0 Testing the Pipeline 
5.1 After completion of the filling operation, Contractor shall install blind flanges and 

bull plugs on all fill connections not in use. 

5.2 Contractor shall perform and record the pressure test in conformance with 
Construction Standard C1135 – Strength and Leak Testing. 

5.2.1 Contractor shall maintain radio communications with the Company 
Representative at Company-designated locations during the test (i.e., road 
crossings, valve sites, etc.). 
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5.2.2 Contractor shall perform testing using test durations and pressures 
specified on Construction Drawings.  Contractor shall adjust test pressures 
for elevation in consideration of grade profiles and approved deadweight 
(electronic or hydraulic)  elevation.  Pressure at the lowest elevation shall 
not exceed maximum allowable test pressure.  Pressure at the highest 
elevation shall not drop below minimum allowable test pressure.  
Contractor shall limit each test section to a pressure decay of 15 psig or as 
specified on Construction Drawings.   

5.2.3 Contractor shall not test through equipment or against a fully-open or 
closed valve unless pre-approved by the Company Representative. 

5.2.4 Whenever testing at pressures of 50% specified minimum yield stress 
(SMYS) or higher, Contractor shall make every effort to keep non-test-
related personnel off the right-of-way (ROW) and away from test area.  
Contractor shall check all above grade pipe and fittings for leaks.   

5.2.5 When test section is at a pressure of 85% SMYS, Contractor shall maintain a 
static test pressure for a minimum of 30 minutes.  Contractor shall check all 
above grade pipe and fittings for leaks. 

5.2.6 If requested by the Company, Contractor shall produce a pressure-volume 
plot (where the test pressure will result in a hoop stress in excess of mill 
test pressure at the low point or exceeding 90% of the SMYS).  For practical 
reasons, yield plots shall not be required on any test section less than 1,000 
feet in length.  The pressure-volume plot shall be initiated at 85% of SMYS 
and consist of a graph showing water volume (gallons) added versus 
pressure (at 10-psi intervals or at intervals sufficient to show any 
deviation).  The graph shall be plotted by hand.  The scale for plotting the 
pressure-volume curve shall be selected to place the plotted data between 
45° and 75° from the horizontal.  A constant pumping rate shall be 
maintained during pressurization.  Sufficient water shall be provided to 
complete the plot without stopping until full test pressure is reached.   

5.2.7 When test pressure (adjusted for elevation) is reached, Contractor shall 
shut-in the test section for one hour.  For the duration of this one-hour test: 

5.2.7.1 Contractor shall record pressure readings from the approved 
deadweight (electronic or hydraulic) at a minimum of every 10 
minutes. 

5.2.7.2 Contractor shall not re-pressure the test. 

5.2.7.3 Pressure may be bled off so that maximum pressure (adjusted for 
elevation) is not exceeded.  If pressure drops below the minimum 
during this hour, Contractor shall repair leaks and begin a new 
hour-long test until pressure is held between the specified limits. 
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5.2.8 After a successful one-hour shut-in period, Contractor shall re-pressure test 
section to the required test pressure (adjusted for elevation). 

5.2.9 During the following 7 hours, Contractor shall maintain pressure between 
the maximum and minimum allowable test pressures.  Contractor shall 
record pressure readings from the approved deadweight (electronic or 
hydraulic) every 30 minutes and before and after each re-pressuring or 
bleed down period.  

5.3 Contractor shall provide all labor and equipment required to locate and repair any 
leak or rupture, as determined by the Company Representative. 

5.4 If a failure occurs in a pipe seam, the entire joint shall be removed from pipeline.  
For other leaks, Contractor shall mark with a paint stick and remove pipe as a 
cylinder containing the defective area.  The Company Representative shall 
determine actual pipe length(s) to be removed.  Removed piece(s) of pipe shall be 
marked for orientation (with respect to the pipeline position) and with the 
alignment sheet station number of the defect location.  Contractor shall not cut on 
or damage the failed pipe edge during removal, transit, or unloading at the 
Company's designated storage location.  All cut-out sections of pipe shall be 
provided to the Company Representative.   

5.5 The Company shall be responsible (to Contractor) for delays, leaks, or failures only 
when caused by defective Company-supplied material.  The Contractor shall be 
responsible for delays, leaks, or failures caused by, but not limited to, any of the 
following: 

• Girth welds and flanged connections installed by Contractor.  
• Construction damage (such as dents and gouges in piping) caused by 

Contractor. 
• Test head malfunction. 
• Unavailability or malfunction of Contractor-supplied materials and equipment. 
• Labor problems. 
• Faulty installation of Company-supplied equipment. 
• Performance of any Contractor-supplied pigs.  
• Freezing water in the test section, fill lines, or instrument lines. 
• Excessive or inadequate test pressures, including those due to temperature 

changes. 
• Malfunctioning valves or other pipeline components (Company-supplied or 

otherwise) where Contractor could have prevented said malfunctions through 
timely action (e.g. tightening bolts or other fasteners, replacing gaskets or 
rubbers, inserting sealant, etc.). 

• Contractor’s failure to comply with any specification or condition contained in 
the Scope of Work, drawings, permits or other relevant construction 
documents. 
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5.6 Test information shall be entered onto all test charts (for all tests, successful or not) 
as specified in Company Construction Standard C1135 – Strength and Leak 
Testing.  Contractor shall sign pressure/temperature charts or graphs and pressure 
test reports after successful test completion.  At completion of test, all test charts, 
data logs, and information regarding leaks or breaks shall be delivered to the 
Company Representative 

5.7 Contractor shall prepare a test report for every pressure leak test.  Contractor shall 
also submit the following completed forms to the Company Representative at the 
completion of tests:  

• Field Pressure and Test Report 
• Test Section Fill Log 
• Test Section Data and Log 
• Pressure – Volume Data 
• Test Section Plan and Profile Sketch 
• Pressure Test Failure Report,  when applicable 

6.0 Dewatering the Pipeline 
6.1 As soon as possible after Company Representative’s test acceptance, Contractor 

shall reduce pipeline pressure at a limited rate (to avoid development of 
vibrations).  Contractor shall exercise extreme caution throughout depressurizing 
process.  Valves shall be opened and closed slowly to protect assembly from shock 
loading.   

6.2 Prior to beginning any dewatering activities, Contractor shall ensure that all 
mainline valves have been returned to the full open position. 

6.3 Once test section is prepared for dewatering, a squeegee or polyethylene pig shall 
be run to dewater pipeline.  Pigs shall be run as many times as necessary to remove 
free water as required by the Company Representative. 

6.4 If the adjacent test section is to be filled from or through a prior test section, a 
bleed-down shall be performed into the section to be filled.  Contractor shall 
provide air pressure behind a pig to displace water from test section.  Extreme 
caution shall be used to prevent air lock in the test section to be dewatered.   

6.5 Contractor is responsible for disposing of test water in conformance with 
governing permits or Company requirements.  Contractor shall provide and install 
an energy-absorbing diffuser, as approved by the Company Representative (to 
prevent erosion, scour, or damage to vegetation).   

6.6 Dewatering lines shall be securely supported and tied down at discharge end (to 
prevent uncontrolled movement during dewatering). Victaulic / invasion pipe 
shall not be used.  

6.7 To reduce discharge velocity, Contractor may use the following energy-dissipating 
devices:  
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6.7.1 Splash Pup.  Refer to Construction Drawing CST-P-1000-A160 – Typical 
Splash Pup for Test Water Discharge. 

6.7.2 Splash Plate.  Refer to Construction Drawing CST-P-1000-A160 – Typical 
Splash Pup for Test Water Discharge. 

6.7.3 Plastic Liner  

6.7.4 Straw Bale Dewatering Structure.  Refer to Construction Drawing CST-P-
1000-B170 – Typical Straw Bale Dewatering Structure Large Volume. 

6.7.5 Company-Approved Filter Bags.  Refer to Construction Drawing CST-P-
1000-A165 – Typical Geotextile Filter Bag for Dewatering. 

The Company shall make final selection and/or approval of energy-dissipating devices.  

Contractor shall install devices as specified in water discharge permit.  Contractor shall 

install alternate devices only when pre-approved by the Company Representative. 

6.8 When a booster compressor is used to provide compressed air for dewatering, 
Contractor shall install an after-cooler and scrubber between booster discharge and 
test head. 

6.9 Contractor shall control the system backpressure and discharge volume of the 
water.  Discharge rates shall be followed as specified in governing permits.  In 
addition, the volume discharged shall be controlled to prevent erosion damage at 
discharge point. 

6.10 After test section has been dewatered, all valve body drain plugs shall be removed, 
carefully cleaned, taped (Teflon), and replaced (after the valve body is drained). 

6.11 Contractor shall repair ROW and/or adjacent property damage caused by test 
section dewatering as directed by Company Representative. 

7.0 Equipment 
7.1 Company approved deadweight (electronic or hydraulic) includes: 

7.1.1 Deadweight testers with NIST traceable certification 

7.1.2 Crystal Engineering © nVision Reference Pressure Recorder with NIST traceable 
certification 

(a) nVision Reference Pressure Recorder configuration requirements 

(1) (1) 0-3000 pressure module (3KPSI) 

(2) Pressure recorded in PSIG 

(3) Maximum logging interval = 30 seconds 

(4) Temperature recorded in degrees Fahrenheit 
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Spill Prevention, Control, and Countermeasure Plan 

1.0 Introduction 

1.1 Project Overview 
Sierrita Pipeline, L.L.C. (Sierrita) proposes to construct approximately 59 miles of 36-inch-
diameter, high-pressure pipeline and associated measurement facilities to deliver natural 
gas from El Paso Natural Gas Company, L.L.C.’s existing pipeline system to an interconnect 
point at the U.S.-Mexico border near the Town of Sasabe, Arizona herein referred to as the 
Sierrita Pipeline (Project). A corresponding pipeline Mexico segment, known as the Sasabe-
Guaymas Pipeline, would also be constructed in Mexico by a separate entity not associated 
with Sierrita. The U.S. and Mexican pipelines would serve to meet increased gas-fired 
electrical generation needs. Sierrita proposes to use a nominal 100-foot-wide construction 
right-of-way (ROW) for installation of the pipeline, and a 50-foot-wide permanent ROW to 
facilitate operation and maintenance of the pipeline, meter stations, and appurtenant 
installations. 

1.2 Plan Overview 
This Spill Prevention, Control, and Countermeasure (SPCC) Plan describes measures that 
the Project contractor(s) would implement to prevent, control, and minimize impacts from a 
spill of fuels or other hazardous substances during construction of the Project. The goal of 
the SPCC Plan is to minimize the potential for a spill of these substances, to contain any 
spills to the smallest area possible, and to protect the environment, including those areas 
that are considered to be environmentally sensitive. The SPCC Plan specifies spill 
prevention measures, spill response activities, and spill reporting and notification 
procedures.  

All Project construction work will implement the SPCC Plan measures and procedures. This 
SPCC Plan does not certify the contractor or other individuals to become licensed waste 
haulers. 

2.0 Prevention Measures  
The contractor(s) will ensure that all practicable measures are taken to minimize the 
potential for and consequences of a spill during construction of the Project. The contractor(s) 
is responsible for complying with applicable environmental and safety laws and 
regulations, for training construction personnel, and for providing equipment designed to 
prevent pollution. 

The proper use of materials and equipment greatly reduces the potential of contamination. 
The following is a list of general preventive practices to be implemented during 
construction of the Project. 

• The contractor(s) must supply each construction crew with spill kits containing a 
sufficient quantity of absorbent and barrier materials to adequately contain and recover 
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potential spills of fuels or lubricating oils. These kits may include, but are not limited to, 
drip pans, buckets, absorbent pads, straw bales, absorbent clay, sawdust, floor-drying 
agents, spill containment barriers, heavy plastic sheeting, plastic bags, shovels, and 
sealable containers. These materials must be readily accessible during all construction 
activities. 

• The contractor(s) will train all personnel who handle fuels and other regulated 
substances to follow spill prevention procedures and to quickly and effectively contain 
and clean up spills. 

• Fuels and lubricating oils for vehicles or heavy equipment would be not be stored 
within 100 feet of dry washes/ephemeral streams. 

• Refueling of construction equipment would not occur within 100 feet of dry 
washes/ephemeral streams. 

• Storage of fuels, solvents, or lubricants; performing concrete coating activities; or staging 
or storing equipment would not occur within 200 feet of water supply wells. 

• Fuel dispensing operations may not be left unattended. 

• On-site vehicles will be monitored for leaks and will receive regular maintenance to 
reduce the chance of leaks. Vehicle maintenance wastes, including used oils and other 
fluids, will be handled and managed by personnel trained in the procedures outlined in 
this plan. 

• Storage containers will display labels that identify the contents of the container and 
whether the contents are hazardous. The contractor shall maintain and provide, on 
demand, copies of all Material Safety Data Sheets (MSDS). 

• Site foremen and construction personnel who will be working with hazardous or 
regulated substances will be trained in the requirements of this plan prior to 
participation in site work.  

3.0 Spill Response  
Immediately upon learning of the spill of any fuel, oil, hazardous substance, or other 
regulated substance, the contractor(s) will undertake the following activities. 

• Identify the source of a spill and take all necessary measures to prevent further material 
from being spilled. 

• Remove all potential ignition sources if the spilled material is combustible or flammable 
if it is safe to do so. 

• Notify the contractor’s spill coordinator. The contractor’s spill coordinator will notify the 
Project Environmental Inspection Team (EIT). 

• Assess the situation and determine subsequent clean-up activities and responsibilities. 

• If the spill is beyond the response ability of on-site equipment and personnel, 
immediately notify the Project EIT that an emergency response contractor is needed. 
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For spills that occur on land, earthen berms will be constructed with available equipment to 
physically contain spills, if appropriate. Absorbent materials will also be applied to soak up 
spilled material, and traffic will be minimized on contaminated soils. 

In the unlikely event that spills occur near or into a stream, wetland, or other waterbody, 
regardless of size, the following conditions shall apply in addition to the measures 
described above. 

• For spills in standing water, floating booms, skimmer pumps, and holding tanks will be 
used as appropriate to recover and contain released materials on the surface of the 
water. 

• For a spill threatening a waterbody (e.g., the CAP Canal), berms and/or trenches will be 
constructed to contain the spill prior to its entry into the waterbody. Deployment of 
booms, skimmers, and sorbent may be necessary if the spill reaches the water. 

• Spilled material will be immediately and completely contained and cleaned up if it is 
safe to do so. The material manufacturer’s methods for spill cleanup will be followed as 
described on the material MSDS. 

All contaminated soils, vegetation, absorbent materials, and other contaminated wastes 
shall be handled, contained, and disposed of by the contractor(s) in accordance with 
applicable local, state, and federal regulations. 

4.0 Reporting Procedures 
The contractor(s) is required to report all spills of hazardous substances, regardless of size 
or location to the Project EIT. The contractor(s) is also required to notify the Project EIT of 
any of the following hazardous conditions. 

• “Hazardous substance” means any substance or mixture that presents a danger to the 
public health or safety, including but not limited to: a substance that is toxic, corrosive, 
or flammable; that is an irritant; or that, in confinement, generates pressure through 
decomposition, heat, or other means. The following are examples of substances that, in 
sufficient quantity, may be hazardous: acids; explosive; fertilizers; heavy metals such as 
chromium, arsenic, mercury, lead, or cadmium; industrial chemicals; paint thinners; 
paints; pesticides; petroleum products; poisons; radioactive materials; sludges; and 
organic solvents. 

• “Hazardous condition” means any situation involving the actual, imminent, or probable 
spill, leak, or release of a hazardous substance onto the land or into the atmosphere that, 
because of the its quantity, strength, or toxicity, its mobility in the environment, or its 
persistence, creates an immediate or potential danger to the public health or safety or to 
the environment.  

Depending on the material spilled and the quantity and location of the spill, notification of 
appropriate federal and/or state emergency response entities may be required. Sierrita’s 
Environmental Project Manager or Environmental Compliance Staff located in Tucson or 
Colorado Springs shall report any hazardous substance spill or hazardous condition to the 
National Response Center, which is the sole federal point of contact for reporting oil and 
chemical spills, and/or the Arizona Emergency Response Hotline if: 
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• A hazardous substance has the potential to leave the property by flowing over the 
surface or through sewers, tile lines, culverts, drains, utility lines, or other conduit. 

• A hazardous substance has the potential to reach any surface water or groundwater. 

• Any hazardous substance has spilled directly into a water of the state. 

• A hazardous substance is detected in the air at the boundaries of the construction ROW 
by the senses (sight and smell) or by monitoring equipment. 

• There is a hazardous condition that poses a potential threat to the public health and 
safety. 

Reportable quantities of hazardous substances and reportable hazardous conditions include 
the following: 

• A spill of any hazardous substance in a quantity of 5 gallons or greater on land. 

• Any amount of substances such as paint, solvents, fertilizer, acids, etc. 

• Any spill of solid petroleum product greater than 100 pounds. 

• Any spill to a water of the state.  

The appropriate federal and state contacts for the Project are as follows: 

 

Federal Contact National Response Center (Washington, D.C.) 
Phone: (800) 424-8802 (24 Hours) 

Arizona Contact Emergency Response Hotline (24 Hours) 
Phone: (602) 207-2230 or 
Toll Free in Arizona: (800) 234-5677 Ext. 2330 
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1.0 SCOPE 
 

This Fire Protection Plan applies to all Company, Contractor, Subcontractor, or 
regulatory agency employees or employees of agencies doing work for regulatory 
agencies or authorized visitors or vendors. 
 

2.0 PURPOSE 
 

The purpose of this Fire Protection Plan is to define fire prevention practices, establish 
fire protection requirements through fire watch activities, control of combustible materials 
and flammable liquids and establish communication for agency responses in the event of 
a fire. 
 

3.0 RESPONSIBILITY 
 

3.1 The Price Gregory Project Manager is responsible for assuring that this Fire 
Protection Plan is implemented and maintained. 

 
3.2 The Price Gregory Safety Supervisor shall function as the Project Fire Boss and 

is responsible for fire watch implementation, fire prevention training, flammable 
liquids control, and fire extinguishments or containment as required.  He will also 
be responsible for agency contacts. 

 
3.3 The Price Gregory Project Superintendent shall function as the Assistant Project 

Fire Boss and is responsible to see that the smoking provisions of this plan are 
followed, that fire protection equipment is safeguarded and available and that the 
master mechanics and his helpers maintain a required to prevent fires from faulty 
exhaust systems. 

 
3.4 Price Gregory foreman shall also function as assistant fire bosses. 

 
3.5 The Regulatory Agency is responsible for informing Price Gregory of conditions 

requiring increased fire protection requirements and support through periodic 
visits and/or training sessions. 

 
4.0 FIRE PREVENTION REQUIREMENTS:  MUFFLERS 

 
4.1 Hand Tools 
 

All internal combustion powered hand tools (chain saws) shall be equipped with 
an approved spark arrestor prior to usage. 
 

4.2 Equipment 
 

4.2.1 Turbo Powered Diesel Equipment is exempt' from having an approved 
spark arrestor providing that there is no turbo bypass. 

 
4.2.2 Non-Turbo Powered Diesel Equipment shall be equipped with an approved 

spark arrestor. 
 

4.2.2.1 Non-Turbo Powered Diesel Equipment shall be maintained in good repair. 
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4.2.3 Muffler systems that are factory equipped, i.e. trucks, busses, pick-ups 
are exempted from the spark arrestor requirement providing the 
exhaust/muffler system is kept in good repair. 

 
5.0 FIRE FIGHTING TOOLS 

Fire fighting tools shall not be used for any purpose other than fire fighting. Violation of 
this requirement may result in disciplinary action up to and including terminations. 

 
5.1 Shovels 
 

All vehicles and track laying and rubber tired construction equipment having 
access to the right-of-way shall be equipped with an approved shovel. 

 
5.2 Type ABC Fire Extinguishers 

 
5.2.1 All refueling and lube type vehicles shall be equipped with two 20 pound 

type ABC fire extinguishers. 
 

5.2.2 All vehicles and track laying and rubber tired construction equipment 
having access to the right-of-way shall be equipped with a 5 pound type 
ABC fire extinguisher. 

 
5.3 Five Gallon Backpack Pump 

Five gallon backpack pumps shall be utilized as follows: 
 

5.3.1 Clearing crews shall have shovels for each individual and have a 
minimum five (5) each five gallon pumps per 20-man crew. 

 
5.3.2 All tag-along or truck mounted welders shall have a five gallon pump 

affixed to the body of the welder for tag-alongs or in the bed of the truck 
for truck mounted welders. 

 
5.3.3 All gang welding machines shall- have a five gallon backpack pump 

mounted with the welders. 
 

5.4 Fire Tanker (Upon Request) 
A fire tanker will be centrally located on active areas of the Project, and available 
for use.  The tanker will have a least a 300 gallon capacity, with a live hose reel 
or live hose basket with 250 feet of at least 3/4 inch ID heavy duty rubber hose; a 
portable or power takeoff pump will be required with discharge capacity of at 
least 20 gpm at 150 PSI pressure.  Gear-type. pump will be provided with a 
bypass or pressure relief valve so that the hose nozzle can be shut off while the 
pump is operating.  The tank truck unit will have a shutoff hose nozzle that is 
adjustable for straight stream, spray, or fog;  at least 12 feet of one-inch suction 
hose with an intake screen; and an additional 250 feet of 3/4 inch heavy duty 
rubber hose or one-inch cotton jacket rubber-lined or linen hose.  Tools, 
adapters, accessories, and fuels necessary to operate the pump and truck will be 
provided.  Fuel sufficient to run the pumping unit for at least eight (8) hours will 
be maintained with the unit at all times. 
 

5.4 Tool Caches 
 

Tool caches boxes shall be painted red, labeled "For Fire Fighting Only" and 
shall be sealed with a "break-away" lock. 
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5.5.1 Tool caches shall be constructed so that they can be moved as the work 

progresses and shall be kept abreast of the work crew. 
 

5.5.2 Tool caches shall contain as a minimum the following: 
1 each five gallon backpack pumps 
5 shovels 
5 double bit axes 

 
5.5 Double Bit Axe/Pulaski 

All vehicles having access to the right-of-way shall be equipped with a double bit 
axe and/or pulaski. 

 
6.0 GENERAL FIRE PROTECTION PLAN REQUIREMENTS 
 

6.1 Smoking Policy 
Smoking will not be permitted on the right-of-way. 

 
6.1.1 Transporting of Employees 

Smoking is not permitted by employees riding the bus. 
 

6.1.2 Pick-Up Trucks 
Smoking is permitted as long as ashes, butts and matches stay within the 
vehicle. The vehicles windows will be closed when smoking is taking 
place within the vehicle. 

 
6.2 Lunch Fires 

Lunch fires are permitted providing the fuel source is propane and the grill 
remains stationary and the fuel source is at least ten (10) feet away from the 
edge of the right-of-way but within the cleared ROW limits. 
 
6.2.1 Lunch fires will not be permitted during high hazard or red flag days. 

 
6.3 Regulatory Requirements in addition to the controls outlined in this plan will be 

reviewed for adoption. 
 
6.4 Mobile Fuel Trucks/Lube Oil Trucks 

Mobile fuel trucks and lube oil trucks shall comply with the following: 
 

6.4.1 Be maintained in good repair and mechanically sound. 
6.4.2 Have appropriate warning signs and decals. 
6.4.3 Equipped with two 20 pound type ABC extinguishers. 
6.4.4 Contain a shovel. 
6.4.5 Contain a metal can with lid for storage of rags. 
6.4.6 Parked off-site per provision of the Spill Preventive Control Plan (SPCP). 

 
6.5 Fuel and Lube Oil Truck Parking Areas 

Fuel and lube oil trucks shall be parked in designated area identified in the Spill 
Prevention and Control Procedure with requisite signs, fire protection and spill 
prevention measure, in effect. 
 

6.6 Flammable Liquids Storage Area 
Storage areas containing flammable liquids shall conform to requirements 
outlined in the Spill Prevention and Control Plan (SPCP). 
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6.7 Refueling/Lube Oil Servicing (Solvents) 

Refueling and servicing of spread equipment will occur during the workday and 
after the spread has stopped working for the day or on off days. This activity will 
follow the steps listed below: 

 
6.7.1 All gasoline fueled, internal combustion engines shall be shut off prior to 

refueling. 
 

6.7.2 Refueling of gasoline powered engines will be done only from approved 
and marked safety cans or nozzles. 

 
6.7.3 Equipment operators shall stay in the immediate vicinity when refueling is 

underway. 
 

6.7.3.1 After hours refueling wi-11 require the presence of a helper, both 
for fire protection and personal safety. 

 
6.7.4 Refueling/oil changing or servicing of diesel powered equipment will 

follow industry practices to minimize fuel/oil spills and personal injury. 
 
6.7.5 In the absence of a helper, refueling of diesel powered equipment during 

working hours will require the operator to be in the immediate vicinity to 
provide assistance as required. 

 
6.7.6 Storage of fuels or lube oils shall not take place within 200 feet of wetland 

boundaries or streams. 
 

6.7.7 Refueling or lube oil servicing or cleaning of construction equipment shall 
not take place within 200 feet of wetland boundaries or streams. 

 
 
7.0 FIRE PROTECTION REQUIREMENTS 
 

7.1 Clearing Crews 
Each clearing crew shall designate a minimum of two (2) trained crew members 
to stay a minimum of one (1) hour past the cessation of work. 
 
7.1.1 Clearing operations on "high or extreme hazard" or "red flag" days shall 

have a minimum of two (2) trained standing fire watches at all times when 
work is underway.  See Section 9.0 for a description of duties. 

 
7.2 Hot Work 

The Foreman of each crew, Project Superintendent or Project Safety Supervisor 
will determine if a standing fire watch is required during "normal" work operations 
where grinding, welding, cutting or burning is being done. 

 
7.2.1 Repair Work 

When grinding, welding, cutting or burning is required to repair 
construction equipment in any location other than in the yard, the 
Mechanic shall appoint a fire watching whose duties shall be outlined in 
Section 9.0. 
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7.2.1 Deviations from the requirements in 7.3.1 shall be cleared through 
the Project Safety Supervisor. 

 
7.2.2 Prior to any repair work being started, all flammable vegetation and other 

combustible or flammable fuels must be removed for a minimum radius of 
10 feet from the area to be worked to bare mineral ground is required. 

 
7.2.3 A five pound type ABC fire extinguisher, a long handled pointed shovel 

and a five gallon backpack pump will be within 25 feet of the repair 
activity. 

 
7.3 Normal Work 

The Foreman, Project Superintendent and Project Safety Supervisor will evaluate 
and determine fire watch requirements during routine (normal) activities 
(excluding the clearing crew). 

 
7.4 Extreme Danger or Red Flag Days . 

When the Federal, State or local agencies declare an extreme danger or declare 
"red flag" days, the project will accelerate the fire protection/fire watch 
requirements. 

 
7.4.1 Hot Work 

Any construction activity or repair work where grinding, welding, cutting or 
burning is required, a minimum of one (1) standing trained fire watch will 
be employed for each work operation. Equipment requirements will be 
determined. 

 
7.4.1.1 Any deviation from 7.4.1. will require prior approval from the 

Project Safety Supervisor. 
 

7.4.2  Normal Work 
The Project Safety Supervisor in conjunction with the Project 
Superintendent will determine the number of and location of standing fire 
watches and their equipment. 

 
8.0 PROJECT SAFETY SUPERVISOR (FIRE BOSS) DUTIES 

The Project Safety Supervisor shall, as a minimum, perform the following duties: 
 

8.1 Accompany fire protection agency field representatives on fire inspections of the 
project. 

 
8.2 Train all project supervisory personnel on the requirements of this plan. This 

training will be documented in a training log. 
 
8.3 Assure that the Mechanics maintains construction vehicles so as to meet the 

"good repair" intent of this procedure. 
 
8.4 Inspect individual work areas to assure compliance with Fire Plan requirements. 

 
8.4.1 Initiate corrective action through the Project Superintendent. 
 

8.5 Have the designated fire watch/assistant fire bosses inspect the tool caches on a 
regular basis. 
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8.6 Post Smoking/Fire Rules in conspicuous places. 
 

8.7 Make initial attack on fires within the project area. 
 
8.7 Train all fire watch personnel in their duties and responsibilities.  This training will 

be documented in a training log. 
 
8.8 Inform Fire Protection Agency field representatives of all burning and welding 

operations. 
 
9.0 FIRE WATCH DUTIES 

Each employee designated as a fire watch will perform the following duties: 
 

9.1 Remain on duty in the immediate area of construction whenever construction 
activity is in progress and for one (1) hour after all hot work has ceased for the 
day. 

 
9.2 Check all fire fighting equipment for access and usability. 

 
9.3 Daily inspect each tanker and five gallon backpack pump to ensure they are filled 

and ready for service. 
 
9.4 Inspect each tool cache for the presence of tools and equipment. 
 
9.4 Inspect each work area after the work has ceased to ensure that no smoldering 

material remains. 
 

9.6 Inform the fire boss when concerns about fire danger(s) are recognized. 
 
9.7 Attend scheduled training sessions. 

 
10.0 COMMUNICATIONS 
 

10.1 The Project Safety Supervisor (Fire Boss) shall have the capability of 
communicating with spread supervisors and local State and Federal agency from 
any location on the spread. This may be a combination of two-way and cellular 
telephone. 

 
10.1.1 Office personnel ,at the base station shall back up the fire boss in 

contacting agency personnel and site supervisors for support. 
 
10.2 Fire Watch Personnel 

 
10.2.1 Routine 

Fire watch personnel on spreads where supervision is close by and have 
communication for that location with the Fire Boss shall utilize available 
two-way radios for communication. 

 
10.2.2 Clearing Crews 

Fire watch personnel shall be equipped with a two-way radio or cellular 
telephone. 

 
10.2.3 Remote Locations 

Employees assigned as fire watch personnel in remote location shall: 
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10.2.3.1 Have more than one (1) person assigned that responsibility 

(not work alone). 
 

10.2.3.2 Have an effective two-way radio communication. 
 

10.2.3.3 Make pre-determined radio contacts with their Supervisor 
or Fire Boss. 

 
 

10.3 Reporting a Fire 
Any site employee upon determination that a fire is occurring notify the following: 

 
10.3.0.1 Price Gregory Company Fire Boss. 

 
10.3.0.2 Any other Price Gregory responsible Supervisor. 

 
10.3.1 The Fire Boss shall notify all applicable state and federal agency 

personnel. 
 

10.3.2 The following is a list of agency and TransCanada Keystone XL 
personnel to be contacted: 

 
 
 
11.0 FIRE FIGHTING PERSONNEL AND EQUIPMENT 

In the event a fire is started by one of Price Gregory International Inc. crews all 
personnel and equipment assigned to the construction of the Sierrita Pipeline Project will 
be available for fire fighting. The following is a list of equipment that would potentionally 
be available for aiding in the efforts of extinguishing a fire: 

 
10 - Cat D8 Angle Dozers 
3 - Cat D7 Angle Dozers 
8 - Cat 345 Excavators 
12 - Cat 330 Excavators 
2- Cat 14G Motor Grader 
12 - 4000 Gallon Water Trucks 
3 - Tandem Axle Tractors and Lowboy Trailers 
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APPENDIX Q 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

0.2 Wash 1 20 Ephemeral 22 6.0 3.6 12.6 150 Dry Wash 

0.3 Wash 2 3 Ephemeral 17 5.0 1.0 9.0 100 Dry Wash 

0.5 AMEC-FP--1 N/A Floodplain 30 5.0 1.7 9.7 100 Dry Wash 

0.5 AMEC-FP--2 N/A Floodplain 30 4.0 1.0 8.0 100 Dry Wash 

0.6 Wash 3 5 Ephemeral 6 2.3 2.7 8.0 100 Dry Wash 

0.6 Wash 4 5 Ephemeral 5 5.0 2.7 10.7 100 Dry Wash 

0.9 Wash 5 3 Ephemeral 4 3.0 2.0 8.0 N/A Horizontal Directional Drill 

0.9 Wash 6 (CAP Canal) 40 Perennial 56 6.0 2.0 11.0 N/A Horizontal Directional Drill 

1.6 Wash 7 12 Ephemeral 13 6.0 2.0 11.0 130 Dry Wash 

1.7 AMEC-FP--3 N/A Floodplain 35 5.0 1.5 9.5 100 Dry Wash 

1.9 AMEC-FP--4 N/A Floodplain 405 6.0 1.0 10.0 150 Dry Wash 

2.5 Wash 8 10 Ephemeral 11 9.0 3.0 15.0 150 Dry Wash 

2.7 Wash 9 5 Ephemeral 9 6.0 2.0 11.0 130 Dry Wash 

2.8 AMEC-FP--5 N/A Floodplain 1 5.0 0.0 8.0 100 Dry Wash 

3.5 AMEC-FP--6 N/A Floodplain 180 5.0 0.3 8.3 100 Dry Wash 

3.5 AMEC-FP--7 N/A Floodplain 55 5.0 1.0 9.0 100 Dry Wash 

3.6 AMEC-FP--8 N/A Floodplain 63 6.0 2.0 11.0 100 Dry Wash 

3.6 AMEC-FP--9 N/A Floodplain 333 5.0 0.0 8.0 100 Dry Wash 

3.7 AMEC-FP--10 N/A Floodplain 100 5.0 0.9 8.9 100 Dry Wash 

4.5 Wash 10 6 Ephemeral 7 5.0 0.0 8.0 100 Dry Wash 

5.1 Wash 11 5 Ephemeral 5 5.0 0.0 8.0 150 Dry Wash 

5.2 Wash 12 4 Ephemeral 6 6.0 7.0 16.0 150 Dry Wash 

5.6 Wash 13 2 Ephemeral 3 6.0 0.8 9.8 130 Dry Wash 

6.1 AMEC-FP--11 N/A Floodplain 83 5.0 1.8 9.8 130 Dry Wash 

6.4 Wash 14 12 Ephemeral 16 5.0 0.8 8.8 100 Dry Wash 

6.7 Wash 15 5 Ephemeral 6 6.0 1.0 10.0 130 Dry Wash 

6.9 Wash 16 8 Ephemeral 19 5.0 1.0 9.0 100 Dry Wash 

6.9 Wash 17 5 Ephemeral 6 4.2 0.8 8.0 100 Dry Wash 

7.0 Wash 18 3 Ephemeral 4 6.0 0.8 9.8 130 Dry Wash 

7.1 AMEC-FP--12 N/A Floodplain 529 5.0 0.5 8.5 100 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

7.1 AMEC-FP--13 N/A Floodplain 66 5.0 1.0 9.0 100 Dry Wash 

7.2 AMEC-FP--14 N/A Floodplain 185 5.0 0.0 8.0 100 Dry Wash 

7.4 Wash 19 25 Ephemeral 27 6.0 0.4 9.4 100 Dry Wash 

7.5 AMEC-FP--15 N/A Floodplain 267 5.0 0.3 8.3 100 Dry Wash 

7.5 AMEC-FP--16 N/A Floodplain 25 5.0 0.2 7.8 100 Dry Wash 

7.6 Wash 20 25 Ephemeral 30 6.0 1.0 10.0 130 Dry Wash 

7.7 Wash 21 10 Ephemeral 34 5.0 1.0 9.0 100 Dry Wash 

7.8 AMEC-FP--17 N/A Floodplain 51 5.0 1.4 9.4 100 Dry Wash 

7.9 Wash 22 22 Ephemeral 26 6.0 2.7 11.7 150 Dry Wash 

8.4 Wash 23 8 Ephemeral 8 5.0 0.0 8.0 100 Dry Wash 

8.5 AMEC-FP--18 N/A Floodplain 56 5.0 0.6 8.6 100 Dry Wash 

8.6 Wash 24 5 Ephemeral 5 6.0 0.5 9.5 100 Dry Wash 

8.7 Wash 25 5 Ephemeral 7 5.0 2.0 10.0 130 Dry Wash 

8.9 Wash 26 8 Ephemeral 8 5.0 3.0 11.0 130 Dry Wash 

9.1 AMEC-FP--19 N/A Floodplain 76 5.0 0.5 8.5 100 Dry Wash 

9.2 Wash 27 8 Ephemeral 7 4.0 1.0 8.0 100 Dry Wash 

9.2 Wash 28 8 Ephemeral 6 5.0 1.0 9.0 100 Dry Wash 

9.2 Wash 29 5 Ephemeral 24 6.0 4.2 13.2 150 Dry Wash 

9.3 AMEC-FP--20 N/A Floodplain 125 5.0 4.0 12.0 150 Dry Wash 

9.8 Wash 30 15 Ephemeral 23 5.0 3.0 11.0 130 Dry Wash 

9.9 AMEC-FP--21 N/A Floodplain 44 6.0 1.5 10.5 130 Dry Wash 

9.9 Wash 31 5 Ephemeral 11 5.0 1.5 9.5 100 Dry Wash 

10.4 AMEC-FP--22 N/A Floodplain 89 5.0 2.0 10.0 130 Dry Wash 

10.4 Wash 32 10 Ephemeral 14 5.0 2.0 10.0 130 Dry Wash 

10.7 Wash 33 20 Ephemeral 22 6.0 1.4 10.4 130 Dry Wash 

10.8 Wash 34 15 Ephemeral 25 4.0 1.0 8.0 100 Dry Wash 

N/A c Wash 35 10 Ephemeral N/A 5.0 1.0 9.0 100 Dry Wash 

11.0 Wash 36 5 Ephemeral 11 5.0 1.3 9.3 100 Dry Wash 

11.3 d Wash 37 30 Ephemeral 9 6.6 1.5 11.1 150 Dry Wash 

11.3 d Wash 37 30 Ephemeral 22 See above    Dry Wash 

11.4 Wash 38 8 Ephemeral 9 5.6 1.1 9.7 130 Dry Wash 

11.5 Wash 39 10 Ephemeral 21 5.8 0.9 9.7 130 Dry Wash 

11.7 Wash 40 15 Ephemeral 17 5.4 1.6 10.0 130 Dry Wash 

12.0 Wash 41 12 Ephemeral 13 3.7 1.3 8.0 100 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

12.1 Wash 42 3 Ephemeral 4 7.4 1.3 11.7 150 Dry Wash 

12.3 Wash 43 8 Ephemeral 10 7.5 0.6 11.1 150 Dry Wash 

12.4 AMEC-FP--23 N/A Floodplain 130 5.4 0.8 9.2 100 Dry Wash 

12.5 AMEC-FP--24 N/A Floodplain 105 5.5 2.2 10.7 130 Dry Wash 

12.7 Wash 44 8 Ephemeral 11 5.7 0.8 9.5 100 Dry Wash 

12.9 Wash 45 10 Ephemeral 12 8.0 2.5 13.5 150 Dry Wash 

13.3 Wash 46 12 Ephemeral 12 4.5 0.5 8.0 100 Dry Wash 

13.3 Wash 47 12 Ephemeral 19 6.5 0.5 10.0 130 Dry Wash 

13.4 AMEC-FP--25 N/A Floodplain 60 5.3 1.5 9.8 130 Dry Wash 

13.8 Wash 48 15 Ephemeral 17 6.0 2.0 11.0 130 Dry Wash 

13.9 AMEC-FP--26 N/A Floodplain 120 5.3 1.0 9.3 100 Dry Wash 

14.2 Wash 49 21 Ephemeral 23 8.3 2.0 13.3 150 Dry Wash 

14.4 AMEC-FP--27 N/A Floodplain 170 5.6 1.0 9.6 130 Dry Wash 

14.6 Wash 50 15 Ephemeral 13 3.0 2.0 8.0 100 Dry Wash 

14.6 Wash 51 8 Ephemeral 23 7.2 2.0 12.2 150 Dry Wash 

14.7 AMEC-FP--28 N/A Floodplain 95 5.6 2.0 10.6 130 Dry Wash 

15.0 Wash 52 10 Ephemeral 11 5.3 2.0 10.3 130 Dry Wash 

15.4 Wash 53 22 Ephemeral 25 12.0 4.0 19.0 150 Dry Wash 

15.7 Wash 54 18 Ephemeral 18 7.0 1.1 11.1 150 Dry Wash 

15.9 AMEC-FP-28a N/A Floodplain 28 8.0 2.2 13.2 150 Dry Wash 

16.0 Wash 55 10 Ephemeral 11 9.0 3.2 15.2 150 Dry Wash 

16.3 Wash 56 25 Ephemeral 52 8.0 1.5 12.5 150 Dry Wash 

16.5 Wash 57 15 Ephemeral 15 7.0 4.2 14.2 150 Dry Wash 

16.7 Wash 58 25 Ephemeral 21 7.0 2.1 12.1 150 Dry Wash 

16.9 Wash 59 30 Ephemeral 19 9.0 3.0 15.0 150 Dry Wash 

17.2 Wash 60 22 Ephemeral 24 7.0 1.0 11.0 130 Dry Wash 

17.4 Wash 61 20 Ephemeral 22 7.0 0.7 10.7 130 Dry Wash 

17.5 AMEC-FP--29 N/A Floodplain 73 7.0 3.5 13.5 150 Dry Wash 

17.7 Wash 62 20 Ephemeral 24 7.0 0.9 10.9 130 Dry Wash 

17.9 Wash 63 10 Ephemeral 10 8.0 5.2 16.2 150 Dry Wash 

18.1 Wash 64 5 Ephemeral 5 5.0 0.0 8.0 100 Dry Wash 

18.3 Wash 65 20 Ephemeral 25 7.0 3.9 13.9 150 Dry Wash 

18.4 Wash 66 5 Ephemeral 6 1.1 3.9 8.0 100 Dry Wash 

18.5 Wash 67 25 Ephemeral 25 7.0 5.4 15.4 150 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

18.6 Wash 68 25 Ephemeral 31 7.0 1.6 11.6 150 Dry Wash 

18.9 Wash 69 15 Ephemeral 15 7.0 1.8 11.8 150 Dry Wash 

19.1 Wash 70 20 Ephemeral 20 9.0 1.2 13.2 150 Dry Wash 

19.3 Wash 71 10 Ephemeral 10 7.0 3.8 13.8 150 Dry Wash 

19.4 Wash 72 12 Ephemeral 13 8.0 6.2 17.2 150 Dry Wash 

19.5 Wash 73 20 Ephemeral 25 9.0 2.3 14.3 150 Dry Wash 

19.7 Wash 74 10 Ephemeral 22 2.7 2.3 8.0 100 Dry Wash 

19.8 Wash 75 20 Ephemeral 20 8.0 1.4 12.4 150 Dry Wash 

19.9 Wash 76 10 Ephemeral 11 7.0 2.5 12.5 150 Dry Wash 

20.0 AMEC-FP-29a N/A Floodplain 75 7.0 2.2 12.2 150 Dry Wash 

20.0 Wash 77 8 Ephemeral 10 7.0 2.0 12.0 150 Dry Wash 

20.2 Wash 78 5 Ephemeral 5 2.5 2.5 8.0 100 Dry Wash 

20.2 Wash 79 10 Ephemeral 14 8.0 2.5 13.5 150 Dry Wash 

20.5 Wash 80 15 Ephemeral 16 3.5 1.5 8.0 100 Dry Wash 

20.5 Wash 81 15 Ephemeral 16 7.0 1.5 11.5 150 Dry Wash 

20.6 Wash 82 10 Ephemeral 14 7.0 2.0 12.0 150 Dry Wash 

20.7 Wash 83 25 Ephemeral 26 7.0 1.5 11.5 150 Dry Wash 

20.9 Wash 84 20 Ephemeral 28 7.0 1.0 11.0 130 Dry Wash 

20.9 Wash 85 10 Ephemeral 11 7.0 1.0 11.0 130 Dry Wash 

21.1 Wash 86 30 Ephemeral 30 7.0 1.0 11.0 130 Dry Wash 

21.2 AMEC-FP--30 N/A Floodplain 81 7.0 2.0 12.0 150 Dry Wash 

21.4 Wash 87 5 Ephemeral 5 9.0 3.0 15.0 150 Dry Wash 

21.5 Wash 88 15 Ephemeral 16 7.0 2.8 12.8 150 Dry Wash 

21.5 Wash 89 15 Ephemeral 15 7.0 2.8 12.8 150 Dry Wash 

N/A c Wash 90 15 Ephemeral N/A N/A N/A N/A N/A Dry Wash 

21.6 Wash 91 15 Ephemeral 17 2.2 2.8 8.0 100 Dry Wash 

21.7 Fresnal Wash 15 Ephemeral 15 7.0 1.9 11.9 150 Dry Wash 

21.8 AMEC-FP--31 N/A Floodplain 69 7.0 0.9 10.9 130 Dry Wash 

21.9 Wash 93 15 Ephemeral 15 7.0 0.7 10.7 130 Dry Wash 

22.1 Wash 94 40 Ephemeral 40 9.0 0.7 12.7 150 Dry Wash 

22.4 Wash 95 5 Ephemeral 5 7.0 0.5 10.5 130 Dry Wash 

22.4 AMEC-FP--32 N/A Floodplain 115 7.0 1.5 11.5 150 Dry Wash 

22.5 AMEC-FP--33 N/A Floodplain 76 7.0 4.2 14.2 150 Dry Wash 

22.7 AMEC-FP--34 N/A Floodplain 255 7.0 2.0 12.0 150 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

23.0 Wash 96 40 Ephemeral 40 9.0 2.0 14.0 150 Dry Wash 

23.1 AMEC-FP--35 N/A Floodplain 35 7.0 1.3 11.3 150 Dry Wash 

23.5 Wash 97 50 Ephemeral 16 7.0 0.5 10.5 130 Dry Wash 

23.5 AMEC-FP--36 N/A Floodplain 532 8.0 1.9 12.9 150 Dry Wash 

23.9 Stevens Wash 40 Ephemeral 170 7.0 0.5 10.5 130 Dry Wash 

24.0 AMEC-FP--37 N/A Floodplain 1 8.0 0.0 11.0 130 Dry Wash 

24.1 AMEC-FP--38 N/A Floodplain 110 7.0 1.0 11.0 130 Dry Wash 

24.4 Banner Wash 55 Ephemeral 57 9.0 2.0 14.0 150 Dry Wash 

24.6 AMEC-FP--39 N/A Floodplain 110 7.0 1.0 11.0 130 Dry Wash 

24.6 AMEC-FP--40 N/A Floodplain 1 7.0 0.5 10.5 130 Dry Wash 

25.1 Wash 100 30 Ephemeral 30 7.0 1.5 11.5 150 Dry Wash 

25.2 AMEC-FP--41 N/A Floodplain 372 7.0 0.8 10.8 130 Dry Wash 

25.2 AMEC-FP--42 N/A Floodplain 283 7.0 0.8 10.8 130 Dry Wash 

25.7 Wash 101 50 Ephemeral 99 7.0 1.0 11.0 130 Dry Wash 

R25.9 AMEC-FP--43 N/A Floodplain 1 7.0 0.5 10.5 130 Dry Wash 

R26.2 Wash R102 20 Ephemeral 165 4.4 1.5 8.9 100 Dry Wash 

R26.4 Wash R103 15 Ephemeral 163 4.0 3.5 10.5 130 Dry Wash 

R26.5 Wash R104 12 Ephemeral 155 4.0 2.1 9.1 100 Dry Wash 

R26.6 AMEC-FP-43a N/A Floodplain 180 4.0 2.0 9.0 100 Dry Wash 

R26.9 Wash R105 10 Ephemeral 158 4.0 2.0 9.0 100 Dry Wash 

R27.0 AMEC-FP--44 N/A Floodplain 180 4.0 0.5 7.5 100 Dry Wash 

R27.3 Wash R106 30 Ephemeral 183 4.5 1.5 9.0 100 Dry Wash 

R27.6 Wash R107 16 Ephemeral 197 4.0 3.5 10.5 130 Dry Wash 

R28.0 Wash R108 10 Ephemeral 158 4.0 2.0 9.0 100 Dry Wash 

R28.1 Wash R109 12 Ephemeral 205 5.8 1.5 10.3 130 Dry Wash 

R28.2 Ash Wash 80 Ephemeral 172 5.8 1.5 10.3 130 Dry Wash 

R28.3 AMEC-FP--45 N/A Floodplain 87 4.0 1.3 8.3 100 Dry Wash 

R28.4 Wash R110 9 Ephemeral 109 4.5 2.3 9.8 130 Dry Wash 

R28.5 Wash R111 8 Ephemeral 104 4.5 2.3 9.8 130 Dry Wash 

R28.6 Wash R112 24 Ephemeral 192 5.5 4.0 12.5 150 Dry Wash 

R28.9 Wash R113 10 Ephemeral 192 4.6 8.0 15.6 150 Dry Wash 

R29.0 Wash R114 12 Ephemeral 153 5.0 10.5 18.5 150 Dry Wash 

R29.2 Wash R115 6 Ephemeral 190 4.4 3.0 10.4 130 Dry Wash 

R29.3 Wash R125 4 Ephemeral 189 4.4 3.0 10.4 130 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

R29.4 Wash R126 4 Ephemeral 168 4.2 1.2 8.4 100 Dry Wash 

R29.5 Wash R116 4 Ephemeral 171 4.2 1.2 8.4 100 Dry Wash 

R29.7 Wash R117 9 Ephemeral 176 4.2 1.2 8.4 100 Dry Wash 

R29.7 Wash R118 7 Ephemeral 176 4.2 1.2 8.4 100 Dry Wash 

R29.7 Wash R119 4 Ephemeral 179 4.2 1.2 8.4 100 Dry Wash 

R29.9 AMEC-FP--46 N/A Floodplain 18 4.0 0.0 7.0 100 Dry Wash 

R30.2 Wash R120 14 Ephemeral 154 4.1 4.5 11.6 150 Dry Wash 

R30.3 Wash R121 10 Ephemeral 159 4.0 6.5 13.5 150 Dry Wash 

R30.5 Wash R122 6 Ephemeral 186 4.0 4.0 11.0 130 Dry Wash 

R30.7 Cerro Prieto Wash 20 Ephemeral 151 5.3 4.0 12.3 150 Dry Wash 

R31.5 Altar Wash 155 Ephemeral 157 5.0 0.0 8.0 100 Dry Wash 

R31.7 c Wash R127a 11 Ephemeral 213 4.3 4.0 11.3 150 Dry Wash 

R32.0 c Wash R127b 14 Ephemeral 194 4.3 4.0 11.3 150 Dry Wash 

R35.0 c Wash R123 4 Ephemeral 391 6.3 1.5 10.8 130 Dry Wash 

R35.1 c Wash R123 4 Ephemeral 391 6.3 1.5 10.8 130 Dry Wash 

R35.3 AMEC-FP-46a N/A Floodplain 70 5.2 1.2 9.4 100 Dry Wash 

R35.4 AMEC-FP--47 N/A Floodplain 70 5.0 0.0 8.0 100 Dry Wash 

R35.5 AMEC-FP--48 N/A Floodplain 604 4.0 0.5 7.5 100 Dry Wash 

R36.7 Wash R124 10 Ephemeral 151 6.3 1.5 10.8 130 Dry Wash 

36.6 Wash 134 25 Ephemeral 27 5.0 0.0 8.0 100 Dry Wash 

37.4 Wash 135 20 Ephemeral 21 7.0 3.0 13.0 150 Dry Wash 

37.8 Wash 136 5 Ephemeral 24 2.0 3.0 8.0 100 Dry Wash 

38.2 Wash 137 5 Ephemeral 6 7.0 6.5 16.5 150 Dry Wash 

38.4 Wash 138 10 Ephemeral 10 8.0 4.0 15.0 150 Dry Wash 

38.7 AMEC-FP--49 N/A Floodplain 42 7.0 8.0 18.0 150 Dry Wash 

39.1 Wash 139 8 Ephemeral 17 7.0 8.5 18.5 150 Dry Wash 

39.3 AMEC-FP--50 N/A Floodplain 31 7.0 4.4 14.4 150 Dry Wash 

39.5 Brown Wash 35 Ephemeral 39 8.0 3.0 14.0 150 e Dry Wash 

39.6 Wash 141 25 Ephemeral 26 8.0 3.0 14.0 100 Dry Wash 

N/A d Wash 142 8 Ephemeral N/A N/A N/A N/A 100 Dry Wash 

40.7 Wash 143 8 Ephemeral 9 7.0 1.3 11.3 150 Dry Wash 

40.7 Wash 144 8 Ephemeral 9 7.0 1.3 11.3 150 Dry Wash 

40.9 Wash 145 15 Ephemeral 19 7.0 6.5 16.5 150 Dry Wash 

41.0 Little Thomas Wash 40 Ephemeral 77 7.0 6.5 16.5 150 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

41.2 AMEC-FP--51 N/A Floodplain 80 7.0 1.1 11.1 150 Dry Wash 

41.7 Wash 147 50 Ephemeral 80 11.0 6.0 20.0 150 Dry Wash 

41.8 Thomas Canyon 
Wash 

30 Ephemeral 31 11.0 6.0 20.0 150 Dry Wash 

41.8 Wash 149 5 Ephemeral 6 11.0 6.0 20.0 150 Dry Wash 

42.1 Wash 150 4 Ephemeral 5 7.0 7.1 17.1 150 Dry Wash 

42.3 Wash 151 3 Ephemeral 3 7.0 3.5 13.5 150 Dry Wash 

42.4 Arroyo Hondo 50 Ephemeral 56 8.0 3.0 14.0 150 Dry Wash 

42.4 Wash 153 25 Ephemeral 26 8.0 3.0 14.0 150 Dry Wash 

43.1 Wash 154 40 Ephemeral 40 8.0 3.0 14.0 150 Dry Wash 

43.1 Shaffer Wash 50 Ephemeral 56 8.0 3.0 14.0 150 Dry Wash 

43.2 Wash 156 90 Ephemeral 131 8.0 3.0 14.0 150 Dry Wash 

43.5 Wash 157 5 Ephemeral 6 7.0 2.5 12.5 150 Dry Wash 

43.6 Wash 158 10 Ephemeral 10 7.0 2.5 12.5 150 Dry Wash 

43.8 Wash 159 15 Ephemeral 15 8.0 9.8 20.8 150 Dry Wash 

44.0 AMEC-FP--52 N/A Floodplain 31 7.0 2.5 12.5 150 Dry Wash 

N/A d Wash 160 15 Ephemeral N/A N/A N/A N/A N/A Dry Wash 

44.4 Wash 161 25 Ephemeral 6 8.0 2.0 13.0 150 Dry Wash 

44.4 Placeritos Wash 40 Ephemeral 78 8.0 2.0 13.0 150 Dry Wash 

44.5 Wash 164 45 Ephemeral 51 8.0 2.0 13.0 150 Dry Wash 

44.7 Wash 166 10 Ephemeral 12 8.0 6.0 17.0 150 Dry Wash 

44.9 AMEC-FP--53 N/A Floodplain 180 7.0 1.5 11.5 150 Dry Wash 

45.1 Wash 167 40 Ephemeral 40 8.0 3.0 14.0 150 Dry Wash 

45.1 Santa Margarita Wash 40 Ephemeral 53 8.0 3.0 14.0 150 Dry Wash 

45.6 AMEC-FP--54 N/A Floodplain 250 7.0 0.4 10.4 130 Dry Wash 

46.0 Wash 169 5 Ephemeral 5 7.0 4.0 14.0 150 Dry Wash 

46.2 Wash 170 5 Ephemeral 6 7.0 5.3 15.3 150 Dry Wash 

46.4 Wash 171 20 Ephemeral 22 7.0 4.5 14.5 150 Dry Wash 

46.6 Wash 172 20 Ephemeral 24 7.0 5.8 15.8 150 Dry Wash 

47.1 Las Moras Wash 40 Ephemeral 75 8.0 5.7 16.7 150 Dry Wash 

47.4 AMEC-FP--55 N/A Floodplain 2775 7.0 2.0 12.0 150 Dry Wash 

47.5 AMEC-FP--56 N/A Floodplain 2775 7.0 0.5 10.5 130 Dry Wash 

47.6 AMEC-FP--57 N/A Floodplain 2775 7.0 3.0 13.0 150 Dry Wash 

47.7 AMEC-FP--58 N/A Floodplain 2775 7.0 1.0 11.0 130 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

48.2 Pozo Hondo Wash 25 Ephemeral 26 8.0 1.7 12.7 150 Dry Wash 

48.3 AMEC-FP--59 N/A Floodplain 120 7.0 0.8 10.8 130 Dry Wash 

48.4 AMEC-FP--60 N/A Floodplain 350 7.0 2.5 12.5 150 Dry Wash 

48.6 AMEC-FP--61 N/A Floodplain 169 7.0 1.0 11.0 130 Dry Wash 

48.8 AMEC-FP--62 N/A Floodplain 169 7.0 1.0 11.0 130 Dry Wash 

48.9 AMEC-FP--63 N/A Floodplain 230 7.0 0.5 10.5 130 Dry Wash 

49.2 Legunita Wash 75 Ephemeral 79 11.0 4.0 18.0 150 Dry Wash 

49.7 Wash 176 5 Ephemeral 6 7.0 3.5 13.5 150 Dry Wash 

49.8 AMEC-FP--64 N/A Floodplain 235 7.0 2.3 12.3 150 Dry Wash 

50.2 AMEC-FP--65 N/A Floodplain 65 7.0 1.3 11.3 150 Dry Wash 

50.6 Cuadro Wash 80 Ephemeral 85 11.0 3.0 17.0 150 Dry Wash 

50.6 Wash 178 5 Ephemeral 5 8.0 3.0 14.0 150 Dry Wash 

51.5 Wash 179 3 Ephemeral 4 8.0 4.0 15.0 150 Dry Wash 

51.5 Los Encinos Wash 80 Ephemeral 126 8.0 4.0 15.0 150 Dry Wash 

51.8 Wash 181 5 Ephemeral 5 2.5 2.5 8.0 100 Dry Wash 

52.0 Wash 182 3 Ephemeral 3 7.0 2.0 12.0 150 Dry Wash 

52.1 Aros Wash 30 Ephemeral 31 8.0 2.0 13.0 150 Dry Wash 

52.4 Wash 184 35 Ephemeral 48 7.0 2.2 12.2 150 Dry Wash 

52.9 Wash 185 5 Ephemeral 5 8.0 3.0 14.0 150 Dry Wash 

52.9 Wash 186 5 Ephemeral 5 7.0 3.5 13.5 150 Dry Wash 

53.2 Wash 187 5 Ephemeral 5 4.0 1.0 8.0 100 Dry Wash 

53.7 c Wash 188 15 Ephemeral 12 7.0 1.6 11.6 150 Dry Wash 

53.7 c Wash 188 15 Ephemeral 16 See above    Dry Wash 

53.9 Wash 189 8 Ephemeral 8 7.0 2.1 12.1 150 Dry Wash 

54.1 Wash 190 5 Ephemeral 7 7.0 1.5 11.5 150 Dry Wash 

54.3 Wash 191 2 Ephemeral 2 4.0 1.0 8.0 100 Dry Wash 

54.4 Wash 192 4 Ephemeral 5 4.0 1.0 8.0 100 Dry Wash 

54.5 Wash 193 4 Ephemeral 6 4.0 1.0 8.0 100 Dry Wash 

54.6 Wash 194 7 Ephemeral 7 4.0 1.0 8.0 100 Dry Wash 

54.7 Wash 195 10 Ephemeral 12 4.0 1.0 8.0 100 Dry Wash 

55.0 Wash 196 2 Ephemeral 2 4.0 1.0 8.0 100 Dry Wash 

55.2 Wash 197 10 Ephemeral 10 7.0 4.3 14.3 150 Dry Wash 

55.3 Wash 198 2 Ephemeral 2 4.0 1.0 8.0 100 Dry Wash 

55.7 Wash 199 10 Ephemeral 14 7.0 2.3 12.3 150 Dry Wash 
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APPENDIX Q (cont’d) 
 

Waterbodies and Floodplains Crossed by the Sierrita Pipeline Project a 

Milepost Waterbody 
Ordinary High 
Water (feet) Flow Regime 

Crossing 
Length (feet) 

Burial Depth 
(feet) b 

Channel 
Depth (feet) b 

Total Ditch 
Depth (feet) b 

Total Construction 
Workspace Width (feet) Crossing Method 

56.1 Wash 200 5 Ephemeral 21 7.0 2.0 12.0 150 Dry Wash 

56.1 Wash 201 5 Ephemeral 6 7.0 7.0 17.0 150 Dry Wash 

56.6 Wash 202 5 Ephemeral 6 4.0 1.0 8.0 100 Dry Wash 

56.6 Wash 203 5 Ephemeral 6 7.0 2.0 12.0 150 Dry Wash 

56.8 Wash 204 5 Ephemeral 5 8.0 6.0 17.0 150 Dry Wash 

57.0 Wash 205 15 Ephemeral 16 7.0 5.5 15.5 150 Dry Wash 

57.7 La Osa Wash 42 Ephemeral 71 8.0 2.0 13.0 150 Dry Wash 

58.4 Wash 207 10 Ephemeral 13 7.0 8.8 18.8 150 Dry Wash 

59.0 Wash 208 35 Ephemeral 37 7.0 3.0 13.0 150 Dry Wash 

_______________________ 
a Includes dry washes. 
b Based on Sierrita’s Scour and Lateral Bank Migration Analysis. 
c Pipeline centerline would not cross waterbody; however, waterbody is located within temporary construction workspace. 
d Waterbody is crossed twice. 
e Sierrita would reduce the construction workspace width to 75 feet at Brown Wash. 
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Waterbodies Within 50 Feet of Proposed Access Roads 

Access Road Milepost Feature Name 
Ordinary High 
Water (feet) Flow Regime 

AR-R4 (Unnamed) R28.5 Unnamed Dry Wash 8 Ephemeral 

AR-R4 (Unnamed) R28.5 Unnamed Dry Wash 9 Ephemeral 

AR-R4 (Unnamed) R28.5 Unnamed Dry Wash 55 Ephemeral 

AR-13 Elkhorn Ranch Road R34.0 Unnamed Dry Wash 6 Ephemeral 

AR-R7 (Unnamed) R36.6 Chiltepines Wash 36 Ephemeral 

AR-14 (Unnamed) 36.4 Unnamed Dry Wash 7 Ephemeral 

AR-14 (Unnamed) 36.4 Unnamed Dry Wash 8 Ephemeral 

AR-18 (Unnamed) 41.2 Unnamed Dry Wash 5 Ephemeral 

AR-18 (Unnamed) 41.2 Unnamed Dry Wash 6 Ephemeral 

AR-19 Stillwood Ranch Road 43.2 Unnamed Dry Wash 16 Ephemeral 

AR-20 (Santa Margarita Road) 45.4 Unnamed Dry Wash 2 Ephemeral 

AR-21 Presumido Road 49.3 Legunita Wash 2 Ephemeral 

AR-21 Presumido Road 49.3 Legunita Wash 2 Ephemeral 

AR-22 Aros Wash Road 51.8 Bailey Wash 40 Ephemeral 

AR-22 Aros Wash Road 51.8 Los Encinos Wash 3 Ephemeral 

AR-22 Aros Wash Road 51.8 Los Encinos Wash 42 Ephemeral 

AR-23 (Unnamed) 51.8 Unnamed Dry Wash 4 Ephemeral 

AR-23 (Unnamed) 51.8 Aros Wash 18 Ephemeral 

AR-23 (Unnamed) 51.8 Unnamed Dry Wash 8 Ephemeral 

AR-25 (Unnamed) 52.9 Unnamed Dry Wash 4 Ephemeral 

AR-25 (Unnamed) 52.9 Unnamed Dry Wash 10 Ephemeral 

AR-26A (Unnamed) 56.8 Unnamed Dry Wash 6 Ephemeral 

AR-26A (Unnamed) 56.8 Unnamed Dry Wash 4 Ephemeral 

AR-26A (Unnamed) 56.8 Unnamed Dry Wash 8 Ephemeral 

AR-27 El Mirador Road 58.0 Unnamed Dry Wash 4 Ephemeral 

AR-27 El Mirador Road 58.0 La Osa Wash 8 Ephemeral 

AR-27 El Mirador Road 58.0 Unnamed Dry Wash 5 Ephemeral 

AR-28 Border Road 59.2 Unnamed Dry Wash 2 Ephemeral 

AR-28 Border Road 59.2 Unnamed Dry Wash 8 Ephemeral 

AR-28 Border Road 59.2 Unnamed Dry Wash 6 Ephemeral 

AR-28 Border Road 59.2 Unnamed Dry Wash 2 Ephemeral 

AR-28 Border Road 59.2 Unnamed Dry Wash 2 Ephemeral 

AR-28 Border Road 59.2 Unnamed Dry Wash 2 Ephemeral 
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Dry Washes Connected to and Upstream of Livestock Tanks within 3 Miles of the Project Area 

Milepost Stock Tank Dry Wash Name 
Distance of Livestock 

Tank to Project (miles) Comments 

10.4 Twin Tanks Wash 32 2.7 -- 

10.7 Unnamed Tank Wash 33  Two stock tanks are connected to Wash 33 

10.7 Twin Tanks   Two stock tanks are connected to Wash 33 

10.8 Unnamed Tank Wash 34  Two stock tanks are connected to Wash 34 

10.8 Twin Tanks   Two stock tanks are connected to Wash 34 

N/A Unnamed Tank Wash 35  Does not cross centerline; two stock tanks are 
connected to Wash 35 

N/A Twin Tanks   Does not cross centerline; two stock tanks are 
connected to Wash 35 

11.0 Unnamed Tank Wash 36  Two stock tanks are connected to Wash 36 

11.0 Twin Tanks   Two stock tanks are connected to Wash 36 

11.7 Unnamed Tank Wash 40 0.9 -- 

14.6 Unnamed Tank Wash 50  Two stock tanks are connected to Wash 50 

14.6 Unnamed Tank   Two stock tanks are connected to Wash 50 

14.6 Unnamed Tank Wash 51  Two stock tanks are connected to Wash 51 

14.6 Unnamed Tank   Two stock tanks are connected to Wash 51 

15.4 Unnamed Tank Wash 53  Two stock tanks are connected to Wash 53 

15.4 Unnamed Tank   Two stock tanks are connected to Wash 53 

16.0 Unnamed Tank Wash 55 1.0 -- 

16.3 Unnamed Tank Wash 56 1.1 -- 

16.5 Unnamed Tank Wash 57 1.0 -- 

18.3 Unnamed Tank Wash 65 0.9 -- 

23.9 Unnamed Tank Stevens Wash 0.1 -- 

R29.2 Unnamed Tank Wash R115 0.6 -- 

R32.0 Bridge Tank Wash R127b 0.2 -- 

R36.7 P-Y Tank Wash R124 0.1 -- 

36.6 Tank Number Two Wash 134 0.1 -- 

37.8 Tank Number One Wash 136 1.7 -- 

38.2 Tank Number One Wash 137 2.1 -- 

N/A Brown Tank Wash 142 3.5 Does not cross centerline 

40.7 Brown Tank Wash 143 3.5 -- 

40.7 Brown Tank Wash 144 3.5 -- 

40.9 Brown Tank Wash 145 3.5 -- 

41.0 Brown Tank Little Thomas 
Wash 

3.5 -- 

41.7 Unnamed Tank Wash 147 2.5 -- 

41.8 Unnamed Tank Thomas Canyon 
Wash 

2.5 -- 

41.8 Unnamed Tank Wash 149 2.4 -- 

43.2 Mormon Tank Wash 156 1.3 -- 

46.0 Mitchel Tank Wash 169 0.6 -- 

48.2 Milpa Tank Pozo Hondo Wash 1.4 -- 

49.2 Lagunita Tank Legunita Wash 1.6 Two stock tanks are connected to Legunita 
Wash 

49.2 Unnamed Tank 58 Legunita Wash 2.3 Two stock tanks are connected to Legunita 
Wash 

50.6 Tony Tank Cuadro Wash 2.0 -- 

52.9 Unnamed Tank Wash 185 2.9 -- 

52.9 Unnamed Tank Wash 186 2.9 -- 
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Dry Washes Connected to and Upstream of Livestock Tanks within 3 Miles of the Project Area 

Milepost Stock Tank Dry Wash Name 
Distance of Livestock 

Tank to Project (miles) Comments 

53.2 Big Bertha Tank Wash 187 1.3 -- 

53.7 Big Bertha Tank Wash 188 1.6 -- 

53.9 Big Bertha Tank Wash 189 1.6 -- 

54.1 Big Bertha Tank Wash 190 1.7 -- 

54.7 Unnamed Tank 
(Sierra Vista Ranch) 

Wash 195 0.1 -- 

55.2 Carrizo Tank Wash 197 0.8 -- 

56.6 Carrizo Dam Tank Wash 202 0.6 -- 

56.6 Carrizo Dam Tank Wash 203 0.5 -- 
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Plant Species Observed in the Sierrita Pipeline Project Area 

Plant Species Scientific Name Status 

Prairie acacia Acacia angustissima var. suffrutescens - 

Whitethorn acacia Acacia constricta - 

Catclaw acacia Acacia greggii - 

Brownfoot Acourtia wrightii - 

Desert agave Agave deserti Salvage Restricted 

Santa Cruz striped agave Agave parviflora ssp. parviflora Highly Safeguarded 

Trailing windmills Allionia incarnate - 

Amaranth Amaranthus sp. - 

Ambrosia leaf bur ragweed Ambrosia ambrosioides - 

Triangle bur ragweed Ambrosia deltoidea - 

Burrobrush Ambrosia dumosa - 

Western pearly everlasting Anaphalis margaritacea - 

Thurber’s desert honeysuckle Anisacanthus thurberi - 

Purple threeawn Aristida purpurea - 

Spidergrass Aristida ternipes - 

Watson’s Dutchman’s pipe Aristolochia watsonii - 

Mojave milkweed Asclepias myctaginifolia - 

Milkvetch Astragulus sp. - 

Fourwing saltbrush Atriplex canescens - 

Baccharis Baccharis sp. - 

Burningbush Bassia scoparia - 

Scarlet spiderling Boerhavia coccinea - 

Coulter’s spiderling Boerhavia coulteri - 

Needle grama Bouteloua aristidoides - 

Sprucetop grama Bouteloua chonodrosioides - 

Sideoats grama Bouteloua curtipendula - 

Rothrock’s grama Bouteloua rothrockii - 

Brickellbush Brickellia sp. - 

Fairyduster Calliandra eriophylla - 

Saguaro Carnegiea gigantea Salvage Restricted 

Spiny hackberry Celtis ehrenbergiana - 

Netleaf hackberry Celtis laevigata var. reticulata - 

Whitemargin sandmat Chamaesyce albomarginata - 

Chiricahua Mountain sandmat Chamaesyce florida - 

Goosefoot Chenopodium spp. - 

Desert willow Chilopsis linearis Salvage Assessed 

Devil’s spineflower Chorizanthe rigida - 

Mala mujer Cnidoscolus angustidens - 

Bitter snakewood Condalia globosa - 

Pima pineapple cactus Coryphantha scheeri var. robustispina Highly Safeguarded 

Cotta grass Cottea papponphoroides - 

Cryptantha Cryptantha sp. - 

Fingerleaf gourd Cucurbita digitata - 

Coyote gourd Cucurbita palmate - 

Dodder Cuscuta sp. Invasive 

Buckhorn cholla Cylindropuntia acanthocarpa Salvage Restricted 

Arizona pencil cholla Cylindropuntia arbuscula Salvage Restricted 

Jumping cholla Cylindropuntia fulgida Salvage Restricted 
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Plant Species Observed in the Sierrita Pipeline Project Area 

Plant Species Scientific Name Status 

Christmas cactus Cylindropuntia leptocaulis Salvage Restricted 

Bermudagrass Cynodon dactylon Invasive 

Prairie clover Dalea sp. - 

Common sotol Dasylirion wheeleri Salvage Restricted 

Low woolygrass Dasyochloa pulchella - 

Jimsonweed Datura sp. - 

Arizona cottontop Digitaria californica - 

Florida hopbush Dodonea viscosa - 

Engelmann’s hedgehog cactus Echinocereus englemannii Salvage Restricted 

Rainbow cactus Echinocereus pectinatus Salvage Restricted 

Plains lovegrass Eragrostis intermedia - 

Lehmann’s lovegrass Eragrostis lehmanniana Invasive 

Fleabane Erigeron sp. - 

Abert’s buckwheat Eriogonum abertianum - 

Buckwheat Eriogonum sp. - 

Coralbean Erythrina flabelliformis - 

Spinystar Escobaria vivipara - 

Arizona blue-eyes Evolvulus arizonicus - 

Tahitian kidneywood Eysenhardtia orthocarpa - 

California barrel cactus Ferocactus cylindraceus Salvage Restricted 

Candy barrel cactus Ferocactus wislizeni Salvage Restricted 

Desert olive Forestiera shrevei - 

Ocotillo Fouquieria splendens Salvage Restricted 

Southwestern mock vervain Glandularia gooddingii - 

Sonoran globe amaranth Gomphrena sonorae - 

Gumweed Grindelia sp. - 

Broom snakeweed Gutierrezia sarothrae - 

Sunflower Helianthus sp. - 

Tanglehead Heteropogon contortus - 

Camphorweed Heterotheca subaxillaris - 

Desert rosemallow Hibiscus coulteri - 

Paleface Hibiscus denudatus - 

Trans-Pecos thimblehead Hymenothrix wislizeni - 

Redstar Ipomoea coccinea Invasive 

Morning glory Ipomoea sp. Invasive 

Goldenbush Isocoma sp. - 

Slender janusia Janusia gracilis - 

Sangre de cristo Jatropha cardiophylla - 

Ragged nettlespurge Jatropha macrorhiza - 

California caltrop Kallestroemia californica - 

Arizona caltrop Kallstroemia grandiflora - 

Littleleaf ratany Krameria erecta - 

Creosotebush Larrea tridentate var. tridentate - 

California goldfields Lasthenia californica - 

Pepperweed Lepidium sp. - 

Green sprangletop Leptochloa dubia - 

Western bird’s-foot trefoil Lotus scoparius var. brevialatus - 

Desert-thorn Lycium spp. - 

Lacy tansyaster Macaeranthera pinnatifida - 
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Plant Species Observed in the Sierrita Pipeline Project Area 

Plant Species Scientific Name Status 

Tansyaster Machaeranthera sp. - 

Graham’s nipple cactus Mammillaria grahamii Salvage Restricted 

MacDougal’s nipple cactus Mammillaria heyderi var. macdougalii Salvage Restricted 

Wright’s nipple cactus Mammillaria wrightii Salvage Restricted 

Desertmountain manihot Manihot angustiloba - 

Roving sailor Maurandella antirrhiniflora - 

Catclaw mimosa Mimosa aculeaticarpa - 

Velvetpod mimosa Mimosa dysocarpa - 

Four o’clock Mirabilis sp. - 

Threadstem carpetweed Mollugo cerviana Invasive 

Muhly Muhlenbergia sp. - 

Desert tobacco Nicotiana obtusifolia - 

Schott’s yellowhood Nissolia schottii - 

Desert ironwood Olneya tesota Salvage Assessed/Harvest Restricted 

Pencil cholla Opuntia arbuscula Salvage Restricted 

Engelmann’s prickly pear Opuntia engelmannii Salvage Restricted 

Purple prickly pear Opuntia macrocentra Salvage Restricted 

Prickly pear Opuntia spp. Salvage Restricted 

Vine mesquite Panicum obtusum - 

Blue paloverde Parkinsonia floridua Salvage Assessed 

Yellow paloverde Parkinsonia microphylla Salvage Assessed 

Manybristle chinchweed Pectis papposa - 

Nightblooming cereus Peniocereus greggii Salvage Restricted 

Buffelgrass Pennisetum ciliare Invasive 

Orange flameflower Phemeranthus aurantiacus - 

Mesquite mistletoe Phorandendron californicum - 

Galleta grass Pleuraphis sp. - 

Knotweed Polygonum sp. - 

Shrubby purslane Portulaca suffrutescens - 

Wingpod purslane Portulaca unbraticola var. coronata - 

Desert unicorn-plant Proboscidea althaeifolia - 

Devil’s claw Proboscidea parviflora - 

Velvet mesquite Prosopis velutina Salvage Assessed/Harvest Restricted 

Whitestem paperflower Psilostrophe cooperi - 

Chinese lantern Quincula lobata - 

Violet wild petunia Ruellia nudiflora - 

Prickly Russian thistle Salsola tragus Invasive 

Coues’ cassia Senna covesii - 

Velvet leaf senna Senna lindeheimeriana - 

Plains brittlegrass Setaria macrostachya - 

Spreading fanpetals Sida abutifolia - 

Jojoba Simmondsia chinensis - 

Silverleaf nightshade Solanum elaeagnifolium - 

Buffalobur nightshade Solanum rostratum - 

Johnsongrass Sorghum halepense Invasive 

Dropseed Sprobolus sp. - 

Jewels of Opar Talinum paniculatum - 

Saltcedar Tamarix ramosissima Invasive 

Coulter’s wrinklefruit Tetraclea coulteri - 
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Plant Species Observed in the Sierrita Pipeline Project Area 

Plant Species Scientific Name Status 

Wooly tidestromia Tidestromia lanuginose - 

Catnip noseburn Tragia nepetifoila - 

Puncturevine Tribulus terrestris Invasive 

False Rhodes grass Trichloris crinite - 

Tridens Tridens sp. - 

American threefold Trixis californica - 

Arizona signalgrass Urochloa arizonica - 

Arizona rosewood Vauquelinia californica Salvage Restricted 

Banana yucca Yucca baccata Salvage Restricted/ Harvest Restricted 

Soaptree yucca Yucca elata Salvage Restricted 

Copper zephyrlily Zephyranthes longifolia Salvage Restricted 

Desert zinnia Zinnia acerosa - 

Lotebush Ziziphus obtusifolia - 

──────────────────── 
Source:  ADA, 2013. 

 



APPENDIX U 
 
 

RIPARIAN HABITAT AFFECTED BY  
THE SIERRITA PIPELINE PROJECT 

  



U-1 

APPENDIX U 
  

Riparian Habitat Affected by the Sierrita Pipeline Project 

Facility/Begin Milepost End Milepost Length (feet) Area Affected (acres) Pima County Classification a 

Contractor Yard    

1.2 1.2 N/A 3.2 D 

Construction Right-of-Way    

0.5 0.5 355 0.8 C 

0.6 0.6 76 0.2 B 

1.2 1.3 139 0.2 D 

1.5 1.6 353 0.8 IRA - C 

1.7 1.7 103 0.2 IRA - C 

1.9 2.0 399 0.9 IRA - H 

2.0 2.1 485 2.1 IRA - H 

2.5 2.5 114 0.2 IRA - H 

2.7 2.7 131 0.2 IRA - H 

2.9 2.9 97 0.2 IRA - H 

3.2 3.7 2,613 4.5 IRA - H 

3.7 3.9 732 1.7 H 

3.9 4.0 684 1.6 H 

4.1 4.2 687 1.2 H 

4.5 4.6 520 1.2 H 

5.1 5.2 228 0.5 H 

6.3 6.5 731 1.4 H 

6.7 6.8 499 1.1 C 

6.9 6.9 95 0.2 C 

7.4 7.5 886 1.8 C 

8.6 8.6 75 0.2 C 

8.6 8.7 57 0.1 C 

8.9 8.9 69 0.1 H 

9.4 9.5 673 1.2 C 

9.8 9.8 110 0.2 C 

9.9 9.9 93 0.2 C 

10.4 10.4 71 0.1 C 

10.7 10.7 58 0.1 C 

10.8 10.8 167 0.4 C 

12.7 12.8 183 0.4 C 

12.9 12.9 158 0.3 C 

13.3 13.4 685 1.2 C 

14.2 14.2 43 0.1 C 

15.0 15.0 161 0.3 C 

15.4 15.4 95 0.2 C 

15.7 15.7 114 0.3 C 

15.9 16.0 55 0.1 C 

16.0 16.1 135 0.3 C 

16.2 16.3 452 1.0 C 

16.5 16.5 215 0.5 C 

16.7 16.7 151 0.3 C 

16.9 17.0 271 0.6 C 

17.2 17.2 139 0.3 C 

18.2 18.3 199 0.8 C 

18.9 19.0 219 0.4 C 

19.1 19.1 255 0.6 C 
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Riparian Habitat Affected by the Sierrita Pipeline Project 

Facility/Begin Milepost End Milepost Length (feet) Area Affected (acres) Pima County Classification a 

20.2 20.3 217 0.5 C 

20.4 20.5 208 0.5 C 

20.6 20.6 86 0.2 C 

20.7 20.7 140 0.3 C 

20.8 20.9 322 0.7 C 

21.1 21.1 147 0.3 C 

21.4 21.4 80 0.2 C 

21.5 21.5 133 0.3 C 

21.7 21.7 49 0.1 C 

21.9 21.9 114 0.6 C 

24.4 24.4 215 0.5 C 

25.1 25.2 156 0.4 C 

R25.7 R25.8 547 1.2 C 

R27.3 R27.3 148 0.3 C 

R27.5 R27.5 373 0.9 B 

R27.7 R27.7 202 0.5 C 

R27.8 R27.8 166 0.4 C 

R28.0 R28.0 171 0.4 B 

R28.0 R28.1 745 0.9 B 

R28.1 R28.2 745 0.6 B 

R28.1 R28.2 745 0.2 C 

R28.3 R28.3 289 0.6 C 

R28.4 R28.4 135 0.3 C 

R28.5 R28.5 54 0.1 C 

R28.6 R28.6 141 0.3 C 

R28.9 R28.9 117 0.3 B 

R29.0 R29.0 362 0.8 B 

R29.2 R29.2 208 0.5 B 

R29.3 R29.3 94 0.2 B 

R29.4 R29.4 35 0.1 B 

R29.4 R29.4 171 0.4 B 

R29.6 R29.7 539 0.3 B 

R29.7 R29.8 539 0.5 A 

R29.7 R29.8 539 0.5 B 

R29.9 R29.9 54 0.1 B 

R30.2 R30.2 201 0.5 B 

R30.3 R30.3 109 0.3 B 

R30.5 R30.7 929 2.1 IRA - B 

R31.4 R31.7 1,593 0.8 IRA - H 

R31.4 R31.7 1,593 0.3 IRA - B 

R31.5 R31.7 1,593 2.5 IRA - B 

R33.1 R33.3 1,014 2.4 B 

R33.9 R34.1 988 2.3 B 

R35.0 R35.0 107 0.4 B 

R37.6 37.7 405 0.9 B 

37.4 37.5 360 0.8 B 

37.8 37.8 385 0.9 B 

39.1 39.1 200 0.4 B 

39.5 39.6 728 1.7 IRA - H 
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Riparian Habitat Affected by the Sierrita Pipeline Project 

Facility/Begin Milepost End Milepost Length (feet) Area Affected (acres) Pima County Classification a 

40.6 40.7 565 1.5 B 

40.9 40.9 99 0.2 B 

41.0 41.1 282 0.6 B 

41.5 41.5 113 0.3 C 

41.7 41.7 300 0.7 IRA - B 

41.7 41.8 361 0.8 IRA - H 

41.8 41.9 116 0.3 B 

42.1 42.1 89 0.2 B 

42.2 42.3 144 0.3 B 

42.4 42.4 324 0.7 B 

42.5 42.5 109 0.2 B 

42.8 42.8 68 0.2 C 

43.0 43.1 207 0.5 IRA - B 

43.2 43.2 474 1.1 B 

43.5 43.6 141 0.8 B 

44.4 44.5 852 2.0 B 

44.7 44.7 91 0.2 B 

45.1 45.2 838 1.9 B 

46.0 46.0 137 0.3 B 

46.2 46.2 128 0.3 C 

46.4 46.4 250 0.6 B 

46.6 46.6 208 0.5 B 

47.0 47.0 213 0.4 B 

47.1 47.2 606 1.4 B 

47.3 47.3 179 0.3 IRA - B 

48.2 48.3 616 1.4 B 

49.1 49.2 381 0.9 H 

49.3 49.3 72 0.1 B 

49.4 49.4 163 0.3 B 

49.5 49.5 137 0.2 B 

49.7 49.7 320 0.7 B 

49.9 49.9 121 0.2 B 

50.0 50.1 322 0.6 B 

50.2 50.3 300 0.5 B 

50.5 50.6 244 0.8 B 

50.6 50.6 102 0.3 B 

51.4 51.6 1,037 2.5 B 

52.1 52.2 61 0.2 B 

52.2 52.2 58 0.2 B 

52.4 52.5 485 1.1 B 

52.5 52.5 146 0.3 H 

53.6 53.7 102 0.2 B 

53.9 54.2 1,380 1.9 H 

54.2 54.2 431 0.7 B 

57.6 57.7 192 0.5 B 

58.3 58.4 149 0.3 H 

58.5 58.5 48 0.1 H 

59.0 59.0 168 0.4 B 

 Right-of-Way Total 95.6   
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Riparian Habitat Affected by the Sierrita Pipeline Project 

Facility/Begin Milepost End Milepost Length (feet) Area Affected (acres) Pima County Classification a 

Additional Temporary Workspace    

0.0 -- -- < 0.1 C 

0.2 -- -- < 0.1 C 

1.9 -- -- 0.1 IRA - H 

1.9 -- -- 0.1 IRA - H 

1.9 -- -- 0.1 IRA - H 

1.9 -- -- 0.1 IRA - H 

1.9 -- -- 0.1 IRA - H 

1.9 -- -- 0.1 IRA - H 

2.4 -- -- < 0.1 IRA - H 

2.4 -- -- < 0.1 IRA - H 

5.1 -- -- < 0.1 H 

5.1 -- -- < 0.1 H 

5.1 -- -- < 0.1 H 

5.1 -- -- < 0.1 H 

5.1 -- -- < 0.1 H 

5.1 -- -- < 0.1 H 

6.7 -- -- < 0.1 C 

6.7 -- -- < 0.1 C 

7.3 -- -- 0.1 C 

7.3 -- -- 0.1 C 

8.9 -- -- < 0.1 H 

9.8 -- -- < 0.1 C 

10.8 -- -- < 0.1 C 

14.1 -- -- < 0.1 C 

15.1 -- -- < 0.1 C 

15.1 -- -- < 0.1 C 

15.4 -- -- < 0.1 C 

16.2 -- -- < 0.1 C 

16.2 -- -- 0.1 C 

18.2 -- -- < 0.1 C 

18.2 -- -- < 0.1 C 

18.2 -- -- < 0.1 C 

18.2 -- -- < 0.1 C 

19.1 -- -- < 0.1 C 

19.1 -- -- < 0.1 C 

20.2 -- -- 0.1 C 

20.2 -- -- < 0.1 C 

20.4 -- -- < 0.1 C 

20.4 -- -- < 0.1 C 

20.5 -- -- < 0.1 C 

20.7 -- -- < 0.1 C 

20.7 -- -- < 0.1 C 

24.3 -- -- < 0.1 C 

24.3 -- -- < 0.1 C 

R27.5 -- -- 0.1 B 

R27.5 -- -- 0.1 B 

R28.0 -- -- <0.1 B 

R28.0 -- -- 0.1 B 
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Riparian Habitat Affected by the Sierrita Pipeline Project 

Facility/Begin Milepost End Milepost Length (feet) Area Affected (acres) Pima County Classification a 

R28.0 -- -- 0.1 B 

R28.1 -- -- 0.1 B 

R28.1 -- -- < 0.1 B 

R28.1 -- -- < 0.1 B 

R28.1 -- -- < 0.1 C 

R28.1 -- -- < 0.1 C 

R28.4 -- -- < 0.1 C 

R28.6 -- -- <0.1 C 

R28.6 -- -- 0.1 C 

R28.9 -- -- <0.1 B 

R28.9 -- -- 0.1 B 

R29.0 -- -- 0.2 B 

R29.0 -- -- 0.2 B 

R29.2 -- -- <0.1 B 

R29.2 -- -- <0.1 B 

R29.3 -- -- <0.1 B 

R29.3 -- -- <0.1 B 

R30.2 -- -- 0.1 B 

R30.2 -- -- 0.1 B 

R30.3 -- -- <0.1 B 

R30.3 -- -- <0.1 B 

R30.5 -- -- 0.2 IRA - B 

R30.5 -- -- 0.2 IRA - B 

R30.5 -- -- <0.1 IRA - B 

R30.5 -- -- <0.1 IRA - B 

R31.5 -- -- 0.1 IRA - B 

R31.5 -- -- 0.1 IRA - B 

R33.1 -- -- 0.3 B 

R33.1 -- -- 0.4 B 

R37.4 -- -- <0.1 B 

39.0 -- -- <0.1 B 

39.0 -- -- <0.1 B 

39.5 -- -- < 0.1 IRA - H 

39.5 -- -- <0.1 IRA - H 

39.5 -- -- <0.1 IRA - H 

40.9 -- -- 0.1 IRA - H 

40.9 -- --  0.1 B 

40.9 -- -- < 0.1 B 

41.6 -- -- 0.1 B 

41.6 -- --  0.1 B 

41.6 -- -- < 0.1 B 

41.9 -- -- < 0.1 B 

41.9 -- -- < 0.1 B 

42.0 -- -- < 0.1 B 

42.0 -- -- < 0.1 B 

42.2 -- -- < 0.1 B 

42.3 -- -- <0.1 B 

42.3 -- -- <0.1 B 

43.0 -- -- <0.1 B 
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Riparian Habitat Affected by the Sierrita Pipeline Project 

Facility/Begin Milepost End Milepost Length (feet) Area Affected (acres) Pima County Classification a 

43.0 -- -- < 0.1 B 

43.1 -- -- 0.1 IRA -B 

43.1 -- -- 0.1 IRA -B 

43.1 -- -- < 0.1 IRA -B 

43.5 -- -- <0.1 B 

43.5 -- -- < 0.1 B 

44.3 -- -- 0.2 IRA 

44.3 -- -- 0.2 IRA 

45.0 -- -- 0.1 IRA 

45.0 -- -- 0.1 IRA 

45.9 -- -- < 0.1 B 

46.3 -- --  0.1 B 

46.3 -- -- 0.1 B 

47.1 -- -- 0.1 B 

47.1 -- -- 0.2 B 

48.1 -- -- 0.2 B 

48.1 -- -- 0.2 B 

49.1 -- -- 0.1 H 

49.1 -- -- 0.2 H 

50.5 -- -- < 0.1 D 

50.5 -- -- 0.1 IRA - B 

50.5 -- -- 0.2 IRA - B 

50.5 -- -- < 0.1 B 

50.6 -- -- <0.1 IRA - B 

51.3 -- -- 0.2 IRA – B 

51.3 -- -- 0.3 IRA - B 

52.1 -- -- < 0.1 IRA - B 

52.1 -- -- < 0.1 IRA - B 

52.1 -- -- < 0.1 C 

52.1 -- -- < 0.1 C 

52.3 -- -- <0.1 IRA - B 

58.3 -- -- <0.1 IRA -H 

58.3 -- -- <0.1 IRA - H 

58.9 -- -- < 0.1 IRA - B 

  Additional Temporary Workspace Total 7.6   

  Project Total 103.2  

_____________________ 
a Important Riparian Areas (IRA): These areas occur along major river systems and washes, have high vegetation 

density and biological productivity, and provide critical watershed and water resource management functions and 
biological corridors. 
Hydroriparian Habitat (Class H): Hydroriparian habitat types are generally supported by perennial stream flow and/or 
springs and include obligate or preferential wetland species. 
Mesoriparian Habitat (Class H): Mesoriparian habitat types are supported by either perennial or intermittent stream 
flow or shallow groundwater.  Vegetation contains some preferential riparian plant species, but may also include 
species typically found in drier habitats. 
Xeroriparian (Classes A-D): Xeroriparian habitat types are associated with ephemeral waters supply and the vegetation 
is dominated by typical upland species; however, plants tend to be larger and found in higher densities.  Xeroriparian 
sub-classes A through D are defined based on total volume of vegetation present, with class A having the most dense 
vegetation (0.856 cubic meters per square meter) and class D with less to sparse plant density (less than or equal to 
0.500 cubic meters per square meter) that provides hydrologic connectivity to other riparian habitat types. 
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Location and Distribution of Noxious Weeds and Other Invasive Plant Species in the Sierrita Pipeline Project Area 

Begin Milepost End Milepost Species Distribution a 

0.0  0.0  Buffelgrass  Spot  

0.2  0.2  Buffelgrass  Spot  

0.4  0.4  Buffelgrass  Spot  

0.5  0.5  Buffelgrass  Spot  

0.6  0.6  Buffelgrass  Spot  

0.8  0.8  Buffelgrass  Patch  

1.5  1.5  Buffelgrass  Spot  

1.9  2.7  Johnsongrass  Patch  

1.9  2.7  Bermudagrass  Patch  

1.9  2.7  Morning glory  Patch  

1.9  2.7  Buffelgrass  Patch  

1.9  2.7  Prickly Russian thistle  Patch  

3.3  3.7  Morning glory  Continuous  

3.8  3.8  Bermudagrass  Patch  

4.1  4.4  Morning glory  Scattered  

5.2  5.8  Bermudagrass  Continuous  

6.3  7.5  Bermudagrass  Scattered  

6.3  7.5  Buffelgrass  Scattered  

6.3  7.5  Prickly Russian thistle  Scattered  

6.3  7.5  Lehmann's lovegrass  Scattered  

7.4  7.6  Johnsongrass  Patch  

7.5  7.5  Johnsongrass  Patch  

7.5  7.5  Buffelgrass  Patch  

7.6  7.8  Buffelgrass  Patch  

7.8  7.8  Prickly Russian thistle  Spot  

7.9  8.1  Prickly Russian thistle  Patch  

7.9  8.1  Buffelgrass  Patch  

8.1  8.2  Buffelgrass  Scattered  

8.1  8.2  Prickly Russian thistle  Scattered  

8.1  8.2  Lehmann's lovegrass  Scattered  

8.2  8.3  Buffelgrass  Patch  

8.4  8.4  Bermudagrass  Patch  

8.5  8.7  Prickly Russian thistle  Scattered  

8.5  9.5  Buffelgrass  Scattered  

9.0  9.0  Bermudagrass  Patch  

9.1  9.1  Prickly Russian thistle  Spot  

9.4  9.4  Bermudagrass  Spot  

9.8  9.8  Buffelgrass  Patch  

9.8  9.8  Bermudagrass  Patch  

10.0  10.0  Lehmann's lovegrass  Patch  

10.1  10.1  Prickly Russian thistle  Patch  

10.2  10.3  Buffelgrass  Patch  

10.2  10.3  Lehmann's lovegrass  Patch  

10.3  10.3  Lehmann's lovegrass  Patch  

10.3  10.3  Buffelgrass  Patch  

10.6  10.6  Bermudagrass  Patch  

10.6  10.6  Prickly Russian thistle  Patch  

10.7  10.7  Bermudagrass  Patch  

10.7  10.7  Buffelgrass  Spot  
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Location and Distribution of Noxious Weeds and Other Invasive Plant Species in the Sierrita Pipeline Project Area 

Begin Milepost End Milepost Species Distribution a 

10.7  10.7  Bermudagrass  Patch  

10.8  12.8  Lehmann's lovegrass  Scattered  

10.9  12.8  Buffelgrass  Scattered  

14.2  14.2  Buffelgrass  Spot  

14.6  14.6  Buffelgrass  Scattered  

15.0  15.0  Buffelgrass  Scattered  

15.0  15.0  Buffelgrass  Scattered  

15.3  15.3  Buffelgrass  Patch  

15.4  15.4  Buffelgrass  Patch  

15.5  15.5  Buffelgrass  Patch  

16.9  16.9  Bermudagrass  Spot  

17.2  17.2  Bermudagrass  Spot  

17.2  17.2  Buffelgrass  Spot  

17.4  17.4  Bermudagrass  Patch  

17.7  17.7  Buffelgrass  Spot  

17.9  17.9  Bermudagrass  Spot  

17.9  17.9  Buffelgrass  Spot  

18.1  18.1  Buffelgrass  Patch  

18.5  18.5  Bermudagrass  Patch  

18.6  18.6  Buffelgrass  Patch  

19.1  19.1  Bermudagrass  Patch  

19.1  19.1  Buffelgrass  Patch  

19.7  19.7  Buffelgrass  Patch  

19.8  19.8  Bermudagrass  Spot  

20.9  20.9  Buffelgrass  Spot  

21.3  21.3  Buffelgrass  Spot  

21.5  21.7  Bermudagrass  Continuous  

21.9  21.9  Bermudagrass  Patch  

22.1  23.0  Bermudagrass  Continuous  

24.6  25.9  Lehmann's lovegrass  Continuous  

24.6  25.9  Bermudagrass  Scattered  

25.7  25.8  Ipomoea sp.  Scattered  

R26.1  R26.1  Lehmann's lovegrass  Patch  

R26.2  R26.2  Bermudagrass  Spot  

R26.3  R26.3  Bermudagrass  Spot  

R26.4  R26.4  Bermudagrass  Spot  

R26.5  R26.5  Prickly Russian thistle  Spot  

R26.5  R26.5  Ipomoea sp.  Patch  

R26.6  R27.2  Lehmann's lovegrass  Scattered  

R26.7  R26.5  Ipomoea sp.  Scattered  

R26.7  R26.4  Lehmann's lovegrass  Scattered  

R26.7  R26.7  Prickly Russian thistle  Spot  

R26.9  R26.9  Lehmann's lovegrass  Patch  

R26.9  R26.9  Prickly Russian thistle  Spot  

R27.0  R27.0  Lehmann's lovegrass  Patch  

R27.1  R27.1  Ipomoea sp.  Scattered  

R27.3  R27.3  Ipomoea sp.  Scattered  

R27.5  R27.6  Ipomoea sp.  Scattered  

R27.8  R28.0  Ipomoea sp.  Scattered  

R28.1  R28.1  Ipomoea sp.  Scattered  
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R28.1  R28.2  Lehmann's lovegrass  Scattered  

R28.3  R28.3  Ipomoea sp.  Spot  

R28.4  R28.4  Lehmann's lovegrass  Scattered  

R28.4  R28.4  Ipomoea sp.  Scattered  

R28.4  R28.4  Ipomoea sp.  Scattered  

R28.5  R28.5  Ipomoea sp.  Scattered  

R28.5  R28.7  Lehmann's lovegrass  Scattered  

R28.5  R28.5  Lehmann's lovegrass  Patch  

R28.6  R28.6  Ipomoea sp.  Scattered  

R28.9  R28.9  Ipomoea sp.  Patch  

R29.0  R29.0  Bermudagrass  Spot  

R29.0  R29.0  Lehmann's lovegrass  Scattered  

R29.2  R29.2  Buffelgrass  Spot  

R29.6  R29.6  Prickly Russian thistle  Spot  

R29.7  R29.7  Bermudagrass  Spot  

R29.9  R29.9  Prickly Russian thistle  Patch  

R30.5  R30.5  Prickly Russian thistle  Spot  

R30.5  R30.5  Prickly Russian thistle  Spot  

R31.0  R31.0  Ipomoea sp.  Spot  

R31.2  R31.2  Prickly Russian thistle  Spot  

R31.2  R31.2  Prickly Russian thistle  Spot  

R31.3  R31.3  Lehmann's lovegrass  Patch  

R31.4  R31.4  Prickly Russian thistle  Scattered  

R31.4  R31.4  Prickly Russian thistle  Scattered  

R31.5  R31.7  Ipomoea sp.  Scattered  

R31.6  R31.6  Prickly Russian thistle  Spot  

R31.7  R31.7  Ipomoea sp.  Scattered  

R32.1  R32.0  Prickly Russian thistle  Scattered  

R32.2  R32.2  Lehmann's lovegrass  Scattered  

R32.4  R32.6  Lehmann's lovegrass  Scattered  

R32.4  R32.6  Prickly Russian thistle  Scattered  

R32.7  R32.8  Prickly Russian thistle  Scattered  

R32.7  R32.8  Lehmann's lovegrass  Scattered  

R33.0  R33.9  Lehmann's lovegrass  Scattered  

R33.9  R34.9  Lehmann's lovegrass  Scattered  

R35.2  R35.2  Prickly Russian thistle  Spot  

R35.2  R35.2  Bermudagrass  Spot  

R35.2  R35.2  Bermudagrass  Spot  

R35.2  R35.2  Buffelgrass  Spot  

R35.5  R35.6  Johnsongrass  Scattered  

R35.5  R35.5  Bermudagrass  Spot  

R35.5  R35.5  Johnsongrass  Spot  

R35.6  R35.7  Bermudagrass  Scattered  

R35.6  R35.6  Bermudagrass  Spot  

R35.7  R35.7  Johnsongrass  Scattered  

R35.7  R35.7  Buffelgrass  Scattered  

R35.7  R35.7  Johnsongrass  Scattered  

R35.8  R35.8  Prickly Russian thistle  Spot  

R35.8  R35.8  Bermudagrass  Scattered  

R35.8  R35.8  Ipomoea sp.  Spot  
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R35.8  R35.8  Lehmann's lovegrass  Spot  

R35.8  R35.8  Bermudagrass  Scattered  

R35.9  R36.0  Ipomoea sp.  Scattered  

R35.9  R35.9  Ipomoea sp.  Scattered  

R36.2  R36.2  Ipomoea sp.  Spot  

R36.4  R36.4  Bermudagrass  Spot  

R36.5  R36.5  Ipomoea sp.  Spot  

R36.7  R36.7  Ipomoea sp.  Spot  

R36.7  R36.7  Ipomoea sp.  Spot  

R36.8  R36.8  Ipomoea sp.  Spot  

R36.8  R36.8  Lehmann's lovegrass  Spot  

R36.8  R36.8  Ipomoea sp.  Spot  

R36.9  R36.9  Ipomoea sp.  Spot  

R37.1  R37.4  Lehmann's lovegrass  Spot  

R37.2  R37.4  Ipomoea sp.  Spot  

R37.7  R37.7  Bermudagrass  Patch  

R37.7  R37.7  Morning glory  Scattered  

37.3  37.3  Lehmann's lovegrass  Scattered  

37.4  37.4  Morning glory  Spot  

39.4  39.6  Lehmann's lovegrass  Scattered  

39.5  39.5  Morning glory  Spot  

39.6  39.6  Lehmann's lovegrass  Patch  

39.8  41.3  Lehmann's lovegrass  Scattered  

41.3  43.3  Lehmann's lovegrass  Patch  

43.2  45.5  Lehmann's lovegrass  Continuous  

43.3  43.3  Threadstem carpetweed  Spot  

43.6  43.6  Threadstem carpetweed  Spot  

45.3  47.8  Lehmann's lovegrass  Continuous  

46.1  46.1  Prickly Russian thistle  Patch  

47.8  49.4  Lehmann's lovegrass  Continuous  

47.8  49.4  Prickly Russian thistle  Patch  

49.1  49.1  Buffelgrass  Patch  

49.2  49.2  Bermudagrass  Patch  

49.4  50.6  Lehmann's lovegrass  Continuous  

50.2  50.2  Bermudagrass  Spot  

50.4  50.4  Bermudagrass  Patch  

50.4  50.4  Prickly Russian thistle  Spot  

50.4  50.4  Prickly Russian thistle  Spot  

50.5  50.5  Prickly Russian thistle  Spot  

50.5  50.5  Bermudagrass  Spot  

50.6  50.6  Prickly Russian thistle  Patch  

51.3  51.3  Prickly Russian thistle  Patch  

51.3  51.6  Morning glory  Patch  

52.1  52.5  Morning glory  Patch  

53.6  54.3  Morning glory  Patch  

55.9  59.2  Lehmann's lovegrass  Continuous  

____________________ 
a Distribution definitions are as follows: Spot – One to two plants; Patch – More than two plants; Scattered – Space 

Cover; Continuous – Dense Cover  
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Sierrita Pipeline Project 
Investigation of Potential Effects on Views from 
the Baboquivari Peak Wilderness Area 

Introduction 
The proposed Sierrita Pipeline Project (Project), which will traverse approximately 59 miles 
through Pima County, Arizona from the area west of Tucson to the U.S. Mexican border near 
the town of Sasabe, will pass through the Altar Valley and foothill area located to the east of the 
Baboquivari Peak Wilderness Area (Wilderness Area). At its closest, the pipeline right-of-way 
(ROW) will be approximately 3 miles from the wilderness area’s eastern border (Figure 1). The 
Wilderness Area is a 3.23 square mile area that encompasses Baboquivari Peak and a portion of 
the ridgeline and eastern slopes of the Baboquivari Mountain Range. The Wilderness Area was 
established by the U.S. Congress in 1990, and is administered by the U.S. Bureau of Land 
Management (BLM). Elevations range from 4,500 feet at the wilderness area’s eastern boundary 
to 7,730 feet at the summit of Baboquivari Peak. Baboquivari Peak is visually striking and is an 
important landmark in the surrounding region. The peak has special religious significance to 
members of the Tohono O’odham Nation, who occupy a large reservation located on the west 
side of the Baboquivari Range. The Wilderness Area is a destination for equestrians, hikers, and 
climbers, but because access to the area is difficult, the numbers of visitors are relatively small 
(approximately 1,000 visitors per year).  

The policies for management of the Wilderness Area are defined in the Wilderness 
Management Plan Environmental Assessment and Decision Record for the Baboquivari Peak 
Wilderness and Coyote Mountains Wilderness, which was prepared by the BLM Tucson Field 
Office and adopted in October 2012. One of the objectives of the Wilderness Area is to protect 
the scenic quality of the lands within the wilderness. To achieve this objective, the lands within 
the wilderness area have been designated as Visual Resource Management (VRM) Class I, 
which is intended to preserve the existing visual character of the landscape and permits very 
little visual change (BLM Tucson Field Office, 2012). Under the BLM VRM system, the VRM 
Class restrictions apply only to visual changes on the lands to which the VRM class has been 
assigned. In the case of the Wilderness Area, views of lands that lie within the wilderness area 
are protected, but these protections do not extend to surrounding lands outside the wilderness 
area that might be seen from within it. This is consistent with the standard policies for 
Wilderness Areas, which are established to protect the lands within their boundaries only. 
There is no automatic presumption that areas outside of but visible from within Wilderness 
Areas should receive special consideration. This principle is explicitly addressed in the Record 
of Decision, which states, as a part of its review of Issues Beyond the Scope of This Plan, that: 

Adjacent Land Issues – Concerns were expressed about development and 
encroachment adjacent to wilderness boundaries.  

The Arizona Desert Wilderness Act of 1990 states that there shall be no buffer zones. The 
fact that non-wilderness activities or uses can be seen or heard from within a wilderness 
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shall not preclude such activities or uses up to the wilderness boundary (BLM Tucson 
Field Office, 2012) 

The lands on which the proposed pipeline route would be located are a combination of state 
and privately owned lands, and include no Federal lands under the jurisdiction of the BLM. 
Even if the BLM wanted to protect views from the Wilderness, it would have no authority to 
impose visual restrictions on the proposed pipeline ROW.  

Even though there is no statutory mandate for limiting any potential that the pipeline might 
have for affecting views from the Wilderness Area, the Federal Energy Regulatory Commission 
(FERC) has requested that an assessment be made of whether and the extent to which the 
Project could have the potential to have adverse visual effects on views from the Wilderness 
Area. In response to the FERC’s request, a systematic analysis was undertaken to establish the 
pipeline’s visibility from the Wilderness Area and for those segments of the pipeline visible 
from the Wilderness Area, to assess the level of visual change that they would make to views 
from the Wilderness Area in which they would be seen. This memorandum and accompanying 
figures document the methods and results of the analysis that was undertaken. 

Analysis Procedure 
Aesthetic or visual resources are the natural and cultural features of the landscape that can be 
seen and that contribute to the public’s appreciative enjoyment of the environment. Visual 
resource or aesthetic impacts are generally defined in terms of a project’s physical 
characteristics, potential visibility, the extent to which the Project’s presence would change the 
perceived visual character, and quality of the environment in which it would be located. 
CH2M HILL assessed the extent to which visitors to the Wilderness Area would see the pipeline 
and the extent that it would bring about substantial changes to the views they experience from 
the Wilderness Area. This assessment was made by following a systematic analysis procedure 
incorporating many of the definitions and principles that are part of the standard methods for 
visual impact assessment developed by the BLM (BLM 1986a and 1986b) and other Federal 
agencies, such as the U.S. Federal Highway Administration (1988). 

The first step in conducting the analysis was to assemble the relevant data, including:  

• A description of the Project, all Project features, and assumptions about Project construction 
and operations; 

• Computer-Assisted Drafting (CAD) drawings indicating planned locations of the ROW, 
areas to be disturbed during construction, roads, and any other areas whose surfaces will 
not be restored after completion of construction; 

• Geographic Information System (GIS) data for the Project site and the surrounding area 
including topographic information, aerial photos, and data layers indicating roads, 
transmission lines, vegetation, and the boundaries of the Wilderness Area; and  

• Information on numbers of visitors to the Wilderness Area, travel routes and staging areas, 
trails, and locations of areas where visitors are most likely to spend time. 

Once the base data were collected, a viewshed analysis was prepared using ARC Info GIS tools 
to identify the areas within the Wilderness Area from which the pipeline would have the 
potential to be visible. This analysis made it possible to identify areas where the pipeline would 
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not have the potential to be visible at all. In areas where the pipeline would be visible, it was 
possible to identify the relative extent of the pipeline that would have the potential to be seen. 
This viewshed analysis took into account the segments of the pipeline located within 16 miles of 
the Wilderness Area’s boundaries to encompass the pipeline segments that fall within the 
foreground, middleground, and background distance zones defined in the BLM VRM system. 
Particular attention was paid to the pipeline segments located within 5 miles of the Wilderness 
Area’s boundaries, because the BLM defines the area from 0 to 5 miles as the foreground/ 
middleground zone in which visual changes are likely to most readily visible and thus most 
likely to be a source of impacts (BLM, 1986a).  

Because the topography of the Wilderness Area is rugged and access into the Wilderness Area 
is difficult (i.e., technical rock climbing is required in order to access the summit of Baboquivari 
Peak), visitation to the Wilderness Area tends to be concentrated in a few specific areas. To 
provide a meaningful assessment of the pipeline’s potential effects on the views seen by the 
Wilderness Area’s users, it was appropriate to narrow the study down to views from the areas 
that are most likely to be visited. To do this, the results of original viewshed analysis were 
displayed on a map of the Wilderness Area, and on top of this, the trails and other locations 
where visitors to the Wilderness Area would be most likely to spend time were also mapped. 
The juxtaposition of these two data sets made it possible to identify the areas of the wilderness 
where there are most likely to viewers and from which the pipeline would have the greatest 
potential to be visible. Based on this analysis, a set of eight Key Observation Points were 
selected to represent “worst case” viewpoints for views toward the pipeline route from the 
Wilderness Area. These are views likely to be seen by the largest numbers of viewers in the 
areas of the wilderness in which visitation is most likely to take place and in which the pipeline 
has the greatest potential to be visible. For each of these Key Observation Points, viewshed 
analyses were run to identify the portions of the landscape in the direction of the pipeline that 
would be visible from that location. The results of these viewshed analyses were combined and 
summarized on Figures 1 and 2. The varying color tones on these maps indicate the numbers of 
Key Observation Points, or viewpoints, within the Wilderness Area from which each area of the 
landscape would be visible. These tones make it easy to see the portions of the pipeline route 
that would and would not be visible from the critical viewing areas within the Wilderness Area. 
In addition, in areas where the pipeline has the potential to be visible from the Wilderness Area, 
the number of viewpoints from which the segment would have the potential to be seen is 
indicated. A line has been superimposed on Figures 1 and 2 to identify the areas that lie within 
the 5-mile foreground/middleground distance zone of the cluster of Key Observation Points on 
and near Baboquivari Peak and Key Observation Point 8 in the northern portion of the 
Wilderness Area. Figure 3 provides a close-up view of the portion of the pipeline between 
mileposts 39 and 41 where it crosses Brown Canyon Road. This is the only segment of pipeline 
that would be visible in the foreground/middleground zone from Key Observation Points 
within the Wilderness Area. 

Wilderness Use Patterns and Potential Pipeline Visibility 
Baboquivari Peak and the area around it in the southwest corner are the most visited portions of 
the Wilderness Area. The peak is a landmark that is highly visible from throughout the 
surrounding region, and is well known as a challenge for climbers. Although Baboquivari Peak 
is well known, visitation to Baboquivari Peak and other areas of the Wilderness Area is limited 
by the fact that the Wilderness Area is surrounded by the Tohono O’odham Reservation on the 
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west and private land on the east, so there is no access to the Wilderness by way of public lands. 
Visitors who wish to access the Wilderness Area from the west can pay for a day or overnight 
pass to hike into the Wilderness Area over Tohono O’odham lands via a trail that starts at 
Baboquivari Camp. From the east side, there are two access points for hikers. The one most 
used is from Humphrey Ranch at the end of Thomas Canyon Road, where there is a Nature 
Conservancy pedestrian easement. Parking at this location is limited to one or two vehicles 
(BLM Tucson Field Office, 2012). The second access point on the east side of the Wilderness 
Area is at the end of Brown Canyon, but hiking access into the Wilderness Area is limited (BLM 
Tucson Field Office, 2012). On the east side, there is also access into the northern portion of the 
wilderness for visitors to the Elk Horn Ranch, a private guest ranch in Sabino Canyon, where 
guests travel in small, guided equestrian riding groups that will take them into the nearby 
Wilderness Area (Fenn, 2013, personal communication). The view toward the pipeline from the 
top of Baboquivari Peak was captured by Key Observation Point 7. Key Observation Points 1 
through 6 were established to capture views from the peak’s base and the east slope trails 
leading to it. Because the trail leading to the peak from the Tohono O’odham Reservation lies on 
the west side of the ridge, the pipeline would be visible from this trail only at the top of the 
ridge at the base of Baboquivari Peak. Key Observation Point 8 captures views from the 
Wilderness Area that have the potential to be seen by visitors to Elk Horn Ranch who take 
equestrian trips up into the Wilderness Area. 

Because detailed records are not kept of the numbers of people who enter the Wilderness Area, 
estimates of the numbers of visitors vary. The Wilderness Management Plan Environmental 
Assessment and Decision Record for the Baboquivari Peak Wilderness and Coyote Mountains 
Wilderness states that the combined visitation to the Baboquivari Peak Wilderness and Coyote 
Mountains Wilderness is 60 hikers and rock climbers a month during “the cooler months of 
spring, fall, and winter” (BLM Tucson Field Office, 2012). This number would suggest a total of 
640 visitors a year for both wildernesses combined. A tally of the names written in the climbers’ 
log at the summit of Baboquivari Peak during the years 2009 through 2011 indicates that in 
those years, an average of 133 climbers a year made it to the top of the peak and wrote their 
names in the log (Climb Arizona, 2013). The pattern of entries indicates that the top of the peak 
is most visited in March, April, May, October, and November, with little to no visitation from 
June through September. Because the ascent of the peak is a difficult climb that requires 
climbing experience and the use of ropes, the numbers of people who reach the top of the peak 
are likely to be a subset of the number who hikes to the Baboquivari Peak’s base. The recreation 
planner at the BLM Tucson Field Office who is responsible for monitoring recreation in the 
Wilderness Area informally estimates that the Wilderness Area could be used by up to 
approximately 1,000 people per year, a figure that includes the approximately 300 people who 
visit the northern portion of the Wilderness Area on horseback trips from Elk Horn Ranch 
(Fenn, 2013, personal communication). Assuming the 1,000 visitor a year estimate, with 
700 visitors in the area on and around Baboquivari Peak and 300 visitors in the northern portion 
of the Wilderness Area, the total numbers of viewers who might see the pipeline from the 
Wilderness Area is small.  
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Potential Project Impacts on the Views of Visitors within the 
Wilderness Area 
In the segments of pipeline from mileposts 22 to 56 within the 16-mile radius of the analysis Key 
Observation Points in the Wilderness Area, the nominal ROW width will be 100 feet. Although 
the pipeline trench will be only 4 feet wide, the additional ROW width is required for 
construction operations and temporary storage of trench soil and top soil. In some specific 
locations, the need for additional temporary workspace will add 25 feet to each side of the ROW 
for a total width of 150 feet. During the construction period, the removal of the vegetation in the 
ROW and earthwork, grading, trenching, and in some cases blasting of rock formations will 
create a swath of exposed soil up to 100 or 150 feet wide that has the potential to contrast with 
the surrounding landscape. In addition, during the construction period, construction equipment 
and stored materials may be visible within the ROW. The construction impacts would be 
temporary in nature. The actual construction activities along any specific segment of pipeline 
would generally last no more than three to four weeks at any given location. After that, the 
pipeline trench would be backfilled, the ROW graded back to its original contours, and the 
stored topsoil spread back over the disturbed area. The Project plans call for restoring contours 
and reseeding disturbed work areas following final grading, weather permitting, or within 
agency recommended seeding windows. The emphasis of the restoration effort will be to 
restore the natural vegetation, taking advantage of seeds that remain in the stored topsoil and 
through seeding using carefully selected natural seed mixtures.  

With a few localized exceptions, the landscapes through which the segments of the pipeline 
from mileposts 22 to 56 pass through are semi-desert grasslands, which are characterized by 
native grasses, with a light scattering of mesquite, cactus, ocotillo, and yucca. Typical semi-
desert grassland can be seen in the hill area in the background of the view depicted in Photo 1 
on Figure 4. The Project biological team assesses that with implementation of the restoration 
measures, within a few years, the ROW will be grassed over and blend in with its surroundings, 
with relative absence of shrubby vegetation in the grassed over strip providing the only hint 
that a gas line ROW is present (Waldron, 2013, personal communication). 

In a few limited segments, the pipeline ROW crosses riparian areas like the one along Brown 
Canyon Road seen on Figure 3, and in Photo 1 on Figure 4. This riparian area consists primarily 
of mesquite trees 10 to 15 feet tall. Although measures will be taken to restore this and similar 
riparian areas, it will take a very long time for the trees to grow back to anything approaching 
the height of those removed. The grasses and small trees planted on the disturbed ROW will 
eliminate the contrast created by exposed soils, but for a long time, in views from elevated 
locations, there will appear to be a linear gap in the forest along the waterway. This break in the 
vegetative pattern would be most evident in close views like the one in Photo 1 that is seen from 
the bluff immediately above the wash in which the riparian forest is located. With increasing 
distance, the break in the vegetative pattern would be less salient. 

The data collected and generated through this analysis provide a strong body of evidence for 
concluding that the proposed Project will not create significant impacts to views experienced by 
visitors to the Wilderness Area.  

 With one exception, the pipeline segments that would be visible from portions of the 
Wilderness Area where viewers are likely to be present lie within the background zone, \
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5 miles and further from the viewing locations. Because of the distance, the pipeline would 
be a very small element in a large landscape, where any visual contrasts that the pipeline 
might create would be highly attenuated by distance and atmospheric haze.  

 Because of the complex topography of the Baboquivari Mountains, views from the 
Wilderness Area toward the pipeline route to the east are, in many cases highly constricted. 
For example, the pipeline segment from mileposts 37 to 39.5 would not be visible at all from 
any of the sensitive Key Observation Points within the Wilderness Area. North of milepost 
37, most of the pipeline route would be visible from the top of Baboquivari Peak only, and 
these areas would be 5 miles and considerably more in distance from this viewpoint, placing 
it well in the background of the view. The only segment of the pipeline that would be visible 
from Key Observation Point 8 in the northern portion of the Wilderness Area that might be 
visited by equestrian parties from Elk Horn Ranch would be an approximately 5.5-mile 
segment between mileposts 30 and 35.5 that would be in the background distance zone in 
views from this viewpoint. The portion of the pipeline that has the greatest potential to be 
seen from the Wilderness Area is that to the southeast, from mileposts 42 to 56. These 
pipeline segments would be visible from the top of Baboquivari Peak and many of the 
higher elevation Key Observation Points around it, but would be in the background of the 
views, 5 miles, and in most cases, considerably further in the distance.  

 The degree of visual change that construction of the pipeline will bring about will be 
relatively low. The highest level of visual change will occur during the period of active 
construction when the pipeline ROW is being dug and construction equipment and material 
is present. This period will be very short, generally lasting no more than three to four weeks 
at any given location. Because the period of construction impacts will be short, these 
impacts will be less than significant. In any case, at the distances from which they might be 
seen in views from the Wilderness Area, the areas of pipeline construction will appear as 
small and as less than dominant elements in very large panoramic views. After construction 
is complete and the ROWs have been graded, re covered with top soil, and seeded, the 
degree of visual contrast related to exposed subsoil will be greatly reduced, and within a 
few years, when seen from the Wilderness Area, the grassed over ROWs will appear 
essentially undistinguishable from the surrounding grasslands.  

The only portion of the pipeline potentially visible from the Wilderness Area that lies within the 
5-mile foreground/middleground zone is the short (approximately 1 mile long) segment that 
lies between mileposts 39 and 41 in Brown Canyon that can be seen in detail on Figures 2 and 3. 
The pipeline segment in this area will be visible from the top of Baboquivari Peak and one of the 
high elevation Key Observation Points at the base of the peak. This pipeline segment lies at the 
far end of the middleground zone, approximately 4.5 miles from the closest Key Observation 
Point within the Wilderness Area. All but 750 feet of the pipeline that passes through this area is 
located on semi-desert grasslands. As previously discussed, the pipeline segments installed in 
semi-desert grasslands are expected to return after a few years to an appearance that is close to 
their appearance before pipeline construction. Therefore, in views from the Wilderness Area 
4.5 miles away, the presence of the pipeline through the grasslands is not likely to be detectable. 
Approximately 750 feet of pipeline through Brown Canyon will pass through the area of 
riparian mesquite forest located alongside the wash. The 750 feet of pipeline right-of-way 
(ROW) will be narrowed to the minimum required for the safe installation of the pipeline 
through Brown Canyon in order to minimize impacts to the riparian areas by reducing the \
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SIERRITA PIPELINE PROJECT 7 

removal of vegetation. As discussed previously, full restoration of the forest vegetation along 
this portion of the pipeline will be a long-term process. However, in the short-term, re-covering 
with top soil and planting grass and small trees in the pipeline corridor will minimize the visual 
contrast related to exposed soil, and will add some color and texture that will attenuate the 
visual effect of the break in the tree cover. In views from the two places in the Wilderness Area 
from which the pipeline has the potential to be seen, 4.5 miles in the distance, the small break in 
the riparian forest along the wash in Brown Canyon is unlikely to create a particularly 
noticeable change in the view. Because of the relatively small area affected and its distance, the 
segment of pipeline through the riparian forest area is likely to appear as a very small feature in 
the overall view. In addition, because of the effects of distance and haze, the partially restored 
pipeline corridor in the riparian corridor is likely to blend visually into the backdrop, which will 
reduce its potential to become a visually contrasting element in the view. The pipeline ROW 
will be further obscured through the replacement, post-construction, of woody vegetation that 
will be cleared during construction of the Project.  
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Photo 1. View looking south across Brown Canyon Road near the proposed pipeline right of way. The area along the wash is a 
riparian woodland consisting primarily of mesquite trees 10 to 15 feet tall. The hillsides in the background are covered with 
semi-desert grassland vegetation, the vegetative community which prevails along most of the segments of the proposed pipeline 
which have the potential to be seen from the Baboquivari Wilderness.
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SECTION 1  

Introduction 
Sierrita Gas Pipeline LLC (Sierrita) proposes to construct approximately 60 miles of 36-inch-diameter, high-
pressure pipeline and associated measurement facilities to deliver natural gas from El Paso Natural Gas 
Company, L.L.C.’s (EPNG) existing pipeline system to an interconnect point at the United States (U.S.)-
Mexico border near the Town of Sasabe, Arizona, herein referred to as the Sierrita Pipeline Project (Project). 
A corresponding pipeline Mexico segment, known as the Sasabe-Guaymas Pipeline, would also be 
constructed in Mexico by a separate entity not associated with Sierrita. The U.S. and Mexican pipelines 
would serve to meet increased gas-fired electrical generation needs. Sierrita proposes to use a nominal 
100-foot-wide construction right-of-way (ROW) for installation of the pipeline, and a 50-foot-wide 
permanent ROW to facilitate operation and maintenance of the pipeline, meter stations, and appurtenant 
installations. 

Aesthetic or visual resources are the natural and cultural features of the landscape that can be seen and that 
contribute to the public’s appreciative enjoyment of the environment. Visual resource or aesthetic impacts 
are generally defined in terms of a given project’s physical characteristics, potential visibility, the extent to 
which the given project’s presence will change the perceived visual character, and quality of the 
environment in which it will be located.  

This Visual Impact Assessment is one of two analyses prepared to evaluate the Project’s potential visual 
resources impacts. A previously prepared analysis entitled Sierrita Pipeline Project: Assessment of Potential 
Impacts on Views from the Baboquivari Peak Wilderness Area evaluated the Project’s potential for affecting 
views from the Baboquivari Peak Wilderness Area, which is located 3 miles to the west of the Project route 
(Sierrita, 2013). This Visual Impact Assessment focuses on the Project’s potential effects on close-in views 
toward the ROW from roadways that are crossed by, or that are adjacent to, the Project route, with the 
goals of providing systematic documentation of existing visual conditions in the Project area, identifying how 
those conditions will be altered by the development of the Project, and forecasting how the Project’s visual 
impacts will change over time. 
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SECTION 2  

Analysis Approach 

2.1 The Federal Highway Administration Visual Impact 
Assessment System 

The analysis presented in this Visual Impact Assessment was prepared based on application of the visual 
impact assessment system set out by the Federal Highway Administration (FHWA) in Visual Impact 
Assessment for Highway Projects (FHWA, 1988). The FHWA methodology was selected because it is 
especially applicable for linear projects. The FHWA system was developed by a federal agency that invested 
considerable resources in its creation, testing, and implementation; and as a result, the approach is robust 
and heavily relied upon to provide systematic and objective evaluations of visual change. This system is 
described in detail in this Visual Impact Assessment, and the definitions of frequently used terms are 
provided in the Specialized Tools and Vocabulary section. 
The FHWA visual impact assessment system was designed to provide a systematic and objective approach to 
evaluation of the visual changes that would potentially result from implementation of given projects or 
actions. Since the time of its inception in the late 1980s, this evaluative method has been successfully 
applied by the FHWA and state highway departments, as well as by other visual resource specialists, to 
evaluate countless transportation and other projects. 

The FHWA visual quality and aesthetics assessment method used in this Visual Impact Assessment is based 
on a set of broad criteria that consider the following factors related to the Project: 

• The overall visual and aesthetic quality of the Project area 

• The visual and aesthetic experience and expectations of viewers (including residents, users of parks and 
other public spaces, pedestrians, and motorists) looking at the Project 

• The scale and contrast between existing and proposed elements in the Project area 

The FHWA’s assessment method also uses professionally accepted, descriptive terminology that 
characterizes the physical attributes of the landscape being assessed and viewer sensitivity or concern, as 
described in the following list. Consistent use of this terminology facilitates consistent and effective 
communication and is used throughout the following sections. 

The FHWA visual quality assessment method has six steps:  

1. Establish the given project’s area of visual influence by identifying contiguous “landscape units.” A 
landscape unit is an identifiable segment or area that contains views of a given project. These units are 
often framed by natural or constructed features to make “outdoor rooms.” For this Visual Impact 
Assessment, landscape units were combined with representative viewpoints (or Key Observation Points 
[KOPs]) to describe existing conditions and assess visual changes. 

2. Determine who has views of and from the given project (“viewer”). 

3. Describe and assess the landscape that exists before construction of a given project (“existing environment”). 

4. Assess the response of viewers looking at and from a given project, before and after project 
construction (“viewer sensitivity or concern”).  

5. Determine and evaluate views of and from a given project, before and after project construction 
(simulations). 

6. Describe the potential visible changes to the project area and its surroundings that would result from a 
given project (“project impacts or effects”). 
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SECTION 2 ANALYSIS APPROACH 

The first three steps were conducted for this Visual Impact Assessment to break up the territory along the 
Project route into landscape areas that constitute logical units for analysis, and to establish the baseline 
conditions that exist within them. The Project’s potential changes to the visible landscape and likely viewer 
responses to those changes were assessed and were systematically compared against the baseline 
conditions to determine the nature and degree of the Project’s potential changes to visual resources. 

A visual quality and aesthetics assessment typically addresses three primary questions, as follows: 

1. What are the visual qualities and characteristics of the existing landscape in the project area? 

2. What are the potential effects of the project’s proposed alternatives on the visual quality and aesthetics 
of the project area? 

3. Who will see the project, and what is their likely level of concern about or reaction to how the project 
visually fits into the existing landscape? 

This Visual Impact Assessment addresses these questions for the Project.  

2.2 Specialized Tools and Vocabulary 
The FHWA system uses a generally accepted set of tools and well-defined terminology. The following 
fundamental terminology is used throughout this Visual Impact Assessment:  

Landscape unit is an identifiable segment or span that contains the view and/or is an area where landscape 
conditions are generally similar. In some cases, these units are framed by natural or constructed features to 
make “outdoor rooms,” while in other cases, they are areas within which landscape conditions are similar.  

Simulations are digitally enhanced images based on photographs taken of selected views; they illustrate the 
probable changes due to the project and relative scales of the existing and proposed features. 

Views are what can be seen from the project area and what can be seen of the project area from the 
surrounding neighborhoods and communities. It is not possible to depict every view of a long, linear project, 
such as the Sierrita Pipeline Project, so for this Visual Impact Assessment, representative views have been 
selected within each landscape unit to represent types of views of the Project that are available to the 
general public. These representative views are called KOPs. 

Viewers are people who have views of the project. Viewers are usually discussed in terms of general 
categories of activities (such as residents, workers, recreationists [park users, boaters, or bicyclists], 
pedestrians, or motorists [both commuters and leisure travelers]) and are referred to as “viewer groups.” 

Viewer sensitivity (or level of concern) is a combination of the following factors for a specific view: 

• How many people have that view, and what types of viewers are they?  

• How long can they see the view? Residents and recreationists generally have views of long duration, 
while bicyclists and motorists typically have views of shorter duration. 

• What is their likely level of concern about the appearance, aesthetics, and quality of the view? Level of 
concern is a subjective response that is affected by factors such as the visual character of the 
surrounding landscape; the activity a viewer is engaged in; and their values, expectations, and interests. 
Generally, residents and recreationists are considered to be highly sensitive viewers, and local business 
staff and commuters are considered to be less sensitive. 

Low viewer sensitivity results when there are few viewers who experience a defined view or they are not 
particularly concerned about the view. High viewer sensitivity results when there are many viewers who 
have a view frequently or for a long duration, as well as viewers (many or few), such as those in a residential 
neighborhood, who are likely to be very aware of and concerned about the view. Viewer sensitivity or level 
of concern does not imply support for or opposition to a proposed project; it is a neutral term that is an 
important parameter in assessing visual quality. 
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SECTION 2 ANALYSIS APPROACH 

Visual character is an impartial description of what the landscape consists of, and is defined by the 
relationships between the existing visible natural and built landscape features. These relationships are 
considered in terms of dominance, scale, diversity, and continuity. Visual character-defining resources and 
features include: 

• Landforms: Types, gradients, and scale  

• Vegetation: Types, size, maturity, and continuity 

• Land uses: Height, bulk, scale, and architectural detail of associated buildings and ancillary site uses 

• Transportation facilities: Types, sizes, scale, and directional orientation 

• Overhead utility structures and lighting: Types, sizes, and scale 

• Open space: Type (for example, parks, reserves, greenbelts, and undeveloped land), extent, and continuity 

• Viewpoints and views to visual resources 

• Water bodies, historical structures, and downtown skylines 

• Apparent “grain” or texture, such as the size and distribution of structures and unbuilt properties or 
open spaces of the landscape 

• Apparent upkeep and maintenance 

Viewing distance is the distance between the viewed object and the viewer. The closer the viewer is to a 
viewed object, the more detail can be seen, and there is a greater potential influence of the object on visual 
quality. For this Visual Impact Assessment, four viewing distances were used, including: (1) immediate 
foreground (between 0 and approximately 300 feet of the viewers), (2) foreground (between 300 feet and 
0.5 mile), (3) middleground (between 0.5 and 4 miles), and (4) background (over 4 miles).1  

Visual quality is an assessment of the composition of the character-defining features for selected views. 
Under the FHWA visual quality analysis system, the characteristics are evaluated in terms of vividness, 
intactness, and unity (which are defined in the following list) and are scored for these characteristics. The 
scores are then averaged, for a total visual quality score between 1 and 7, where a low score represents low 
visual quality and a higher score represents high visual quality. This assessment asks: Is this particular view 
common or dramatic? Is it a pleasing composition (with a mix of elements that seem to belong together) or 
not (with a mix of elements that either do not belong together or are unattractive and contrast with the 
other elements in the surroundings)?  

Visual quality is evaluated and discussed using these terms:  

• Vividness is the degree of drama, memorability, or distinctiveness of the landscape components. For 
example, views of Baboquivari Peak from areas within the Altar Valley have high vividness because the 
distinctive peak is a memorable sight. 

• Intactness is a measure of the visual integrity of the natural and human-built landscape and its freedom 
from encroaching elements. This factor can be present in well-kept urban and rural landscapes, as well 
as in natural settings. High intactness means that the landscape is free of unattractive features and is 
not broken up by features and elements that are out of place. Low intactness means that visual 
elements can be seen in a view that are unattractive or detract from the quality of the view.  

• Unity is the degree of visual coherence and compositional harmony of the landscape considered as a 
whole. High unity frequently attests to the careful design of individual components and their 
relationship in the landscape or an undisturbed natural landscape.  

1 This categorization of distance zones is well-established among visual resource analysis practitioners and has been adopted by the US Forest 
Service (USFS) as a part of its Scenery Management System (1995). 
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SECTION 2 ANALYSIS APPROACH 

2.3 Application of the Federal Highway Administration 
Methodology 

Based on review of mapped information and field investigation that took place in the Project area on 
May 29 and 30, 2013, the Project was divided into landscape units, and within each landscape unit, KOPs 
were identified to provide a basis for evaluating the Project’s effects on views. The viewpoints were selected 
to be representative of viewing conditions in the various landscape regions and to be “worst case” in terms 
of encompassing segments of the Project that will be relatively close to viewers, and in some cases, 
including aboveground facilities that will have more of a visual effect than the Project pipeline ROW. 

For each of the viewpoints selected as a KOP, photographs were taken using a digital, single-lens reflex 
camera set to take photographs with a focal length equivalent to a photograph taken with a 35-millimeter 
(mm) camera using a 50-mm lens. The location of each KOP was recorded with a global positioning system 
(GPS) capable of sub-meter accuracy. 

The photographs taken at the KOPs were used to document the existing visual conditions at the viewpoint 
and to provide a basis for developing simulations that depict the appearance of the Project at a series of 
different time periods after construction. In some cases, a single-frame photograph image was used. In a 
few cases, when a wider field of view was required to take in multiple Project features, and to depict them 
in their context, two or more photographs were spliced together to create a wider image. To prepare the 
simulations of the views from the KOPs as they would appear at the varying time periods after Project 
construction, a systematic process was followed that entailed use of computer modeling and rendering 
techniques. For each view, the initial digital model was created using existing topographic and site data. 
Engineering site plans of the Project facilities were used to create three-dimensional (3-D) digital models of 
the Project features. These models were combined with the digital site model to produce a computer model 
of the Project changes. 

For each simulation viewpoint, a viewer location was digitized from topographic maps using 5 feet as the 
assumed viewer eye level. Computer “wire frame” perspective plots were then overlaid on the photographs of 
the views from the simulation viewpoints to verify scale and viewpoint location. Digital visual simulation images 
were produced as a next step based on computer renderings of the 3-D model, combined with high-resolution 
digital versions of base photographs.  

The simulations of visual conditions during the period immediately after construction were rendered to show 
all of the visible portions of the ROW as areas from which all vegetation had been removed and the ground 
surface regraded. The simulations from the periods 5, 10, 15, and 20 years after construction depict increasing 
vegetative cover under the assumption that post-construction restoration activities only include seeding and 
natural recruitment or re-growth, and that the full ROW width would be cleared for construction.  

Sierrita is currently refining the post-construction restoration approach with regulatory agencies and 
stakeholders to include salvaging and transplanting selected cactus and succulent species, and construction 
methods are currently proposed to avoid impacts to large cactus or succulent species along the edge of the 
ROW, place cleared vegetation back onto the ROW, and place rocks in certain areas to decrease accessibility of 
unauthorized vehicles on the ROW. These additional avoidance and restoration measures will change the post-
construction appearance of the Project, but were not included in the post-construction simulations so that the 
simulations provide a “worst-case” characterization of the visual changes and because the final post-
construction restoration approach beyond seeding had not been finalized prior to the development of this 
Visual Impact Assessment. The degree and nature of the revegetation depicted during each of these time 
periods was determined based on consultation with the Project biologist. 
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SECTION 2 ANALYSIS APPROACH 

The existing condition photographs and the visual simulations depicting conditions at the various time periods 
after Project construction were turned into a set of figures that are presented in Appendix A of this Visual 
Impact Assessment. Comparison of the existing condition photographs with the simulations of the Project as it 
would appear at each time period after construction provided the basis for determining potential Project 
changes to views and visual quality. 

Based on review of the photographs of the existing visual conditions seen from each KOP, FHWA rating sheets 
were filled out to document the visual quality of the views from each of the KOPs. This procedure generated 
visual quality rating scores for each KOP under existing conditions; under the conditions that are anticipated to 
exist immediately after Project construction; and at 5, 10, 15, and 20 years after construction. Comparison of 
the FHWA rating scores for the existing condition views with the FHWA rating scores for the simulations of the 
views as they will appear at the various time periods after construction provided a systematic and consistent 
basis for evaluating the amount of visual change that will occur as a result of the Project’s development. The 
FHWA rating sheets prepared in conducting this analysis are presented in Appendix B of this report. 
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SECTION 3  

Project Landscape Setting 
Figure VIA-1 depicts the Project route, which originates in the South Avra Valley on the southwestern 
outskirts of the Tucson metropolitan area, heads west along Highway 86, and then curves in a southwesterly 
direction along Highway 286 into the Altar Valley. The ROW parallels Highway 286 through the northern 
Altar Valley, and then, in the area just north of the Buenos Aires National Wildlife Refuge (BANWR), turns 
toward the southwest and follows an alignment located to the west of BANWR’s boundaries. For the 
purposes of this Visual Impact Assessment, the Project area was divided up into three landscape units: the 
South Avra Valley, the North Altar Valley, and the South Altar Valley.  

The South Avra Valley is the southwestern corner of the Avra Valley. The landscape in the South Avra Valley 
reflects the area’s location on the outer fringe of the Tucson metropolitan area, and consists of a mix of 
natural-appearing desert lands and areas that have been developed with aqueducts; pipelines; irrigated 
agriculture; and large, low-density residential subdivisions. Because of the residential development in this 
area, there are relatively large numbers of viewers who live in proximity to the Project route and use roads 
in the surrounding area. Because of the numbers of viewers in this area, and because a number of the 
Project’s aboveground facilities will be located in this area, three of the KOPs were established within the 
South Avra Valley landscape unit. KOP 1 is a view from San Joaquin Road in an area with several large, 
residential subdivisions and recent infrastructure development; KOP 2 is a view from Bopp Road near a 
residential subdivision; and KOP 3 is a view from Highway 86.  

The North Altar Valley landscape unit extends along the Highway 286 corridor, from the intersection of 
Highway 86 and 286, south to the northern boundary of the BANWR. The landscape in this area consists of a 
broad, flat valley defined by mountain ranges located in the background of the view. The flat desert floor is 
covered primarily with a mix of shrubs. With the exception of some residential subdivisions in the northern 
part of this landscape unit, most of the land is ranch land that, because of its relatively light level of 
modification, has a generally natural appearance. There are moderate numbers of viewers in this area, 
consisting of residents of the subdivisions in the northern part of the landscape unit, and travelers along 
Highway 286. One analysis viewpoint, KOP 4, which provides a view from Highway 286, was established in 
this landscape unit.  

The South Altar Valley landscape unit encompasses the portion of the Altar Valley that extends from the 
northern boundary of the BANWR, south to the U.S.-Mexico border. In this landscape unit, the ROW is 
located on the western side of the valley, west of the BANWR, on gently sloping lands covered with a mosaic 
of grasslands and shrubs. Much of the land in this landscape unit is part of the BABWR, and most of the 
remainder is ranch land. The Baboquivari Peak Wilderness area is located in the Baboquivari Mountains, the 
mountain range that defines this landscape unit on the west. Because the Project ROW in this area lies 
several miles to the west of Highway 286, only a few viewers have the potential to see it: those traveling the 
few roads that extend west from Highway 286 to the wilderness area or ranches. A single KOP, KOP 5 on 
Santa Margarita Road, was selected to serve as a basis for evaluation of the Project’s potential changes on 
views in this landscape unit. 
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SECTION 4  

Project Appearance 
The Project will extend for approximately 60 miles from EPNG’s existing pipeline system to an interconnect 
point at the U.S.-Mexico border near the Town of Sasabe, Arizona following the alignment depicted in Figure 
VIA-1. The nominal width of the construction ROW will be 100 feet to allow for construction and temporary 
storage of trench soil and topsoil. In some specific locations, the need for additional temporary workspace 
(ATWS) will add approximately 25 feet to each side of the ROW. During construction, the removal of 
vegetation in the ROW, and earthwork, grading, trenching, and, in some cases, blasting of rock formations, 
will create an area of disturbed soil up to 100- or 150-feet wide that has the potential to contrast with the 
surrounding landscape. In addition, during the construction, equipment and stored materials may be visible 
within the ROW or ATWS areas.  

The construction impacts will be temporary in nature. The actual construction activities along a specific 
segment of the Project will generally last no more than 3 to 4 weeks at a given location. After that, the 
pipeline trench will be backfilled, the ROW graded back to its original contours, and the segregated topsoil 
spread back over the disturbed area. Post-construction restoration includes restoring contours and seeding 
disturbed work areas following final grading. The emphasis of the restoration effort will be to restore the 
natural vegetation, taking advantage of seeds that remain in the stored topsoil, and through seeding using 
native seed mixes developed in conjunction with regulatory agencies and stakeholders. Additional post-
construction measures (for example, transplanting selected cactus and succulent species) are currently 
being developed through consultation with regulatory agencies.  

Land clearing activities will be necessary at four contractor yards and at aboveground facilities (see 
Figure VIA-1). Contractor yards will be used for construction and contractor management offices, equipment 
and vehicle staging, and storage of pipe and other materials. During construction, contractor yards will be 
established on an approximately 16.8-acre site at Mile Post (MP) 1.2, an approximately 37.1-acre site at 
MP 5.6, an approximately 8.9-acre site at MP 52.0, and an approximately 6.2-acre site at MP 58.0. The 
contractor yards will be restored following construction. A tie-in site with the existing EPNG Line Number 
(No.) 1100 and Line No. 1103 will be located entirely within EPNG’s existing ROW.  

The San Joaquin Road Meter Station (North Meter Station) will be located at the northern end of the Project 
at MP 0.2 within a 250-foot by 300-foot fenced area on a 1.7-acre site. A pig launcher and Main Line Valve 
(MLV) 1 will be located within the North Meter Station area. The Sasabe Delivery Meter Station (South 
Meter Station) will be located at MP 59.1 within a 400-foot by 400-foot fenced site on 4.4-acre easement 
with access driveway. A pig receiver and MLV 6 will be located within the South Meter Station area. In 
addition, one pig launcher / receiver and MLV 2 will be located within a 150-foot by 300-foot fenced site at 
MP 1.2. In addition, MLV 3 (MP 15.0), MLV 4 (MP R32.4), and MLV 5 (MP 45.6) will be located on 1.0-acre 
sites.  

After construction, the fences around the contractor yards will be removed, and the sites will be regraded 
and revegetated. Each of the other aboveground facilities will be permanently fenced and graveled, and will 
remain visible through the life of the Project. Figure VIA-1 shows the locations of these contractor yards and 
aboveground facilities.
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SECTION 5  

Project Impacts on Views 

5.1 South Avra Valley 
5.1.1 KOP 1 San Joaquin Road 
KOP 1 is a viewpoint on San Joaquin Road, located to the east of the point where the ROW crosses the road. 
This viewpoint is located along a 0.4-mile segment of San Joaquin Road passing through an open area that 
lies between the Tucson Saguaro Estates residential subdivision to the northwest and the Tucson Mountain 
Park Estates to the southeast. Figure VIA-2a identifies the location of this viewpoint and its relationship to 
the Project ROW, the Project Interconnection with EPNG Line No. 1100 and Line No. 1103, and the North 
Meter Station. The aerial photograph background of the figure also depicts construction taking place on the 
Avra Valley Storage and Recovery Project water pipeline that was being developed at the time the aerial 
photograph was taken, and is now complete. As indicated by the view cone depicted in Figure VIA-2a, the 
view from KOP 1 looks south in the direction of the recently constructed water pipeline, the Project ROW, 
and the North Meter Station.  

Figure VIA-2b shows the existing view from this viewpoint. The cleared ROW of the recently constructed 
water pipeline is visible in the foreground, along with above-surface elements of the water pipeline. The 
most notable element of this view is mountain ridgeline in the far distance. As documented using the FHWA 
rating form prepared to assess the existing visual quality of this view, included in the set of forms in 
Appendix B, the overall visual quality of this view is moderately low, primarily because the view has few 
aesthetically vivid qualities, and the visual disturbance created by the recently constructed water pipeline 
project decreases the view’s sense of intactness and visual unity. 

Figure VIA-2c shows the simulation of this view as it would appear immediately after construction. In this 
view, the chain-link fence around the North Measurement Station is the Project’s most visually prominent 
feature. The area of desert shrub vegetation that will be retained in the area between the water pipeline 
and the North Measurement Station will effectively screen the graveled ground surface required inside this 
facility’s fenced area, and will also hide much of the facility’s low, aboveground piping. The portion of the 
Project ROW that will be constructed in the foreground on the right side of this view will not be readily 
detectable because it will be buried in an area that has already been disturbed by the water pipeline 
construction.  

Only one simulation has been provided for this view; because the Project’s surface disturbances and lower 
elements are already hidden and will remain hidden, regrowth of vegetation over time will not affect the 
Project’s appearance. In this view, although ground disturbance and aboveground meter station equipment 
do not create visual issues, the 8-foot-high chain-link fence that encloses the 250-foot by 300-foot area 
around the North Meter Station creates visual issues. This fence appears as the visually dominant element of 
the view that interrupts views toward the mountains in the distance, one of the current view’s most 
prominent features. The result is that the sense of intactness and visual unity of this view are noticeably 
degraded, and the visual quality of this view decreases from moderately low to low. This one-level drop in 
visual quality is considered a moderate level of visual change. 

The visual impacts of the Project pipeline and North Meter Station are the greatest at this specific viewpoint 
where the entire meter station is seen at relatively close range and without any tall screening elements. Due 
to the moderate sensitivity of this location’s viewers, occupants of vehicles traveling along San Joaquin Road 
at relatively high rates of speed, the overall impact of this moderate level of visual change is less than 
significant.  

In the residential areas to the northwest and southeast of this viewpoint, the visual changes associated with 
the cleared pipeline ROW and with the aboveground facilities will be considerably less visible, if visible at all. 
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SECTION 5 PROJECT IMPACTS ON VIEWS 

The visibility of the Project features is greatly reduced by the increased distance from the ROW and 
aboveground facilities, the flat terrain and screening provided by the desert shrub vegetation, and the 
substantial screening provided by structures within the subdivisions. Even though the residents of these 
subdivisions are considered sensitive viewers, because of the limited visibility of the Project, the impacts on 
resident views is low and less than significant. 

5.1.2 KOP 2 Bopp Road 
KOP 2 is a viewpoint on Bopp Road, just south of the Project crossing of the Central Arizona Project (CAP) 
Canal, and in an area to the west of the Tucson Mountain Park Estates low-density residential subdivision. 
Figure VIA-3a identifies the location of this viewpoint and its relationship to the Project ROW, the contractor 
yard, and the pig launcher/ receiver, and MLV 2 area at MP 1.2. As indicated by the view cone depicted in 
Figure VIA-3a, the view from KOP 2 looks southeast, taking in a portion of the planned contractor yard, the 
ROW, the pig launcher/ receiver, and MLV 2 area. 

Figure VIA-3b shows the existing view from this viewpoint encompassing a flat desert landscape with 
scattered, low-growing shrubs, electrical transmission lines, and a few distant mountains. As documented in 
the FHWA rating form prepared to assess the visual quality of the existing view at this location (included in 
the set of forms in Appendix B), the overall visual quality of this view is average. 

Figure VIA-3c shows the simulation of this view as it will appear immediately after construction. In this view, 
the major change is the clearance of the vegetation from the area used as the contractor yard, which 
occupies nearly the entire foreground zone of this view. The other change, which is less noticeable, is the 
fenced area around the pig launcher / receiver and MLV 2 area in the distance on the right side of the view. 
The overall visual effect of these changes (documented in an FHWA rating sheet in Appendix B), particularly 
the effect of the clearing on the visual intactness of the view, decreases the visual quality rating one level, 
from average to moderately low.  

Over time, as visible in Figures VIA-3d, VIA-3e, VIA-3f, and VIA-3g, grasses will re-establish within the cleared 
contractor site area, and eventually, small shrubs will appear and grow larger and denser. As a result, over 
time, the visual quality of the view will gradually improve, and by 20 years after construction, visual quality 
will be half a level less than it was preconstruction. The one-level drop in visual quality that takes place 
initially is considered a moderate level of visual change. 

The visual impacts of the Project pipeline ROW and contractor yard are the most apparent at this specific 
viewpoint where the contractor yard will be seen at very close range and without screening. Due to the 
moderate sensitivity of this location’s viewers, occupants of vehicles traveling along Bopp Road at relatively 
high rates of speed, the overall impact of this moderate level of visual change is less than significant.  

In the residential areas to the east of this viewpoint, the visual changes associated with the Project pipeline 
ROW, contractor yard, the pig launcher / receiver, and MLV 2 area will be considerably less visible, if visible 
at all. The visibility of the Project features will be greatly reduced by the increased distance from the ROW 
and aboveground facilities, the flat terrain and screening provided by the desert shrub vegetation, and the 
substantial screening provided by structures within the subdivisions. Even though the residents of these 
subdivisions are considered sensitive viewers, because of the limited visibility of the Project features, the 
impacts on resident views are low and less than significant. 

5.1.3 KOP 3 Highway 86 
KOP 3 is a viewpoint on Highway 86 where a north-south segment of the Project ROW will cross from the 
north side of Highway 86 to the south, and then turn southwest, paralleling the highway. This viewpoint is 
located on the west side of the highway, approximately 150 feet east of the intersection with Postvale Road. 
Figure VIA-4a depicts the location of this viewpoint and its relationship to the Project ROW. As indicated by 
the view cone depicted in Figure VIA-4a, the view from KOP 3 looks northeast, taking in a very close segment 
of the ROW. 
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SECTION 5 PROJECT IMPACTS ON VIEWS 

Figure VIA-4b shows the existing view from this viewpoint encompassing a flat desert landscape, but the 
visual quality of the view is higher than usual because of the shrub vegetation in the far foreground and the 
mountain range in the backdrop. As documented in the FHWA rating form prepared to assess the visual 
quality of the existing view at this location (included in the set of forms in Appendix B), the overall visual 
quality of this view is moderately high to high. 

Figure VIA-4c shows the simulation of this view as it will appear immediately after construction. In this view, 
the major change is the clearance of vegetation from the Project ROW visible in the view’s foreground. The 
overall visual effect of this change (documented in an FHWA rating sheet in Appendix B) decreases the visual 
quality rating of the view one-and-a-half levels, from moderately high/high to average.  

Over time, as visible in Figures VIA-4d, VIA-4e, VIA-4f, and VIA-4g, grasses will re-establish within the ROW, 
and eventually, small shrubs will appear along the ROW’s edges and grow larger and denser. The effect will 
reduce the width of the break in the shrub pattern and make the edge between the cleared and uncleared 
areas look more natural. As a result, over time, the visual quality of the view will gradually improve, and by 
15 years after construction, visual quality will be one level less than it was prior to construction The one-
and-a-half level drop in visual quality that takes place initially is considered a moderately high level of visual 
change. 

The visual impacts of the Project ROW are most apparent at this specific viewpoint where it will be seen at 
very close range and without any screening. Due to the moderately low sensitivity of this location’s viewers, 
occupants of vehicles traveling along Highway 86 at high rates of speed, the overall impact of this 
moderately high level of visual change is less than significant.  

5.2 North Altar Valley 
5.2.1 KOP 4 Highway 286 
KOP 4 is a viewpoint on Highway 286 slightly north of the northern boundary of the BANWR where the 
Project parallels the north side of the highway. This viewpoint is located in an area of the North Altar Valley 
that includes primarily ranch lands; thus, there is little development. Figure VIA-5a depicts the location of 
this viewpoint on the west side of Highway 286 and its close proximity to the Project ROW and MLV 4. As 
indicated by the view cone depicted in Figure VIA-5a, the view from KOP 4 is oriented toward the west, and 
encompasses part of the ROW and much of the area that will be occupied by MLV 4. 

Figure VIA-5b shows the existing view from this viewpoint encompassing a flat desert landscape with a 
mosaic of grasses and shrubs, with views of distant mountains, including Baboquivari Peak. As documented 
in the FHWA rating form prepared to assess the existing conditions of the view at this location (included in 
the set of forms in Appendix B), the overall visual quality of this view is moderately high. 

Figure VIA-5c shows the simulation of this view as it will appear immediately after construction. In this view, 
the major change is the addition of the chain-link fencing around MLV 4. The clearing required for Project 
pipeline construction will be less evident because it will be screened, to a large degree, by the vegetation 
that remains in the area between the highway and the Project ROW. The overall visual effect of these 
changes (documented in an FHWA rating sheet in Appendix B) results in only a slight decrease in the level of 
visual quality, which will remain essentially moderately high.  

Over time, as visible in Figures VIA-5d, VIA-5e, VIA-5f, and VIA-5g, the appearance of the view will remain 
essentially the same, and the level of visual quality will remain at just below moderately high. This 
magnitude of visual change is considered low. 

Due to the moderately low level of sensitivity of this location’s viewers, occupants of vehicles traveling along 
Highway 86 at high rates of speed, the overall impact of the low level of visual change at this location is low 
and less than significant.  
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SECTION 5 PROJECT IMPACTS ON VIEWS 

5.3 South Alta Valley 
5.3.1 KOP 5 Santa Margarita Road 
KOP 5 is a viewpoint on Santa Margarita Road, approximately 2.5 miles west of Highway 286 and the 
western boundary of the BANWR. This portion of the South Altar Valley is undeveloped and comprises 
primarily ranch lands. Figure VIA-6a depicts the location of this viewpoint on Santa Margarita Road on the 
east side of the Project ROW. As the view cone in the figure indicates, the view from KOP 5 looks west, and 
encompasses the portions of the ROW north of the road, crossing the road, and south of the road. It does 
not include MLV 5, which is located nearby. The visual appearance of MLV 5 would be similar to that 
depicted for KOP 4 Highway 286.  

Figure VIA-6b shows the existing view from this viewpoint, a flat desert landscape with a mosaic of grasses 
and shrubs, with views of distant mountains in the background. This view is free of intrusions, and its 
individual elements combine together to create an attractive composition. As documented in the FHWA 
rating form prepared to assess the existing conditions of the view at this location (included in the set of 
forms in Appendix B), the overall visual quality of this view is moderately high to high. 

Figure VIA-6c shows the simulation of this view as it will appear immediately after construction. In this view, 
the only detectable change is a small indication of clearing through the grassy area on the right (north) side 
of the road for the ROW. This change is very minor, and as documented in an FHWA rating sheet in 
Appendix B, there will be relatively little change in visual quality, which will remain moderately high.  

Over time, as visible in Figures VIA-6d, VIA-6e, VIA-6f, and VIA-6g, grasses will re-establish in the ROW, and 
by 15 years after construction, the ROW will not be detectable. The magnitude of visual change to this view 
will be very low to undetectable. 

The viewers at this location, occupants of the very small numbers of vehicles traveling along Santa Margarita 
Road who could be individuals associated with the ranch, hikers, or other recreational users headed to the 
Baboquivari Mountains, could be presumed to have a high level of sensitivity to visual change in the 
landscape. Because there is a small number of highly sensitive viewers in this area, the overall visual impact 
of the Project at this location is low to undetectable and less than significant. 
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SECTION 6  

Conclusions  
The results of this Visual Impact Assessment indicate that overall, the impacts of the Project would be 
moderate or lower, when considered in the context of the numbers of viewers, their viewing situations, and 
their levels of sensitivity. The effects of the Project are most likely to be notable in very specific areas where 
the Project ROW crosses roads, and where clearance for the ROW and contractor yards is visible at very 
close range to people traveling on the road. A factor that makes these visual changes less important is that 
they are seen by people traveling, often at high rates of speed, so changes are viewed at oblique angles for 
only a short period of time. In areas further from the ROW, the flat terrain, intervening vegetation, and 
increasing distance all play a role in minimizing the visibility of cleared areas and aboveground facilities.  

This Visual Impact Assessment was developed under the assumptions that post-construction restoration 
activities only include seeding and natural recruitment or re-growth, that the full ROW width would be 
cleared for construction as a “worst-case” characterization of the visual changes, and because the final post-
construction restoration approach beyond seeding had not been finalized prior to the development of this 
Visual Impact Assessment. The post-construction restoration approach being developed with regulatory 
agencies and stakeholders to include salvaging and transplanting selected agave and saguaro, as well as the 
construction methods to be implemented to obscure the edge of the ROW, will further minimize the 
Project’s visual impacts.  

Further, this Visual Impact Assessment was developed under the assumption that the current landscape 
conditions in the Project’s vicinity would remain unchanged for 20 years following Project construction. 
Multiple federal, state, and local groups have developed comprehensive plans and have implemented 
measures to restore the Altar Valley to historical conditions, with landscape comprising greater coverage of 
grassland species (and reduction of shrub vegetation) than is currently present.  

This landscape restoration goal is proposed to be implemented primarily through use of prescribed fires. 
However, as depicted in the post-construction simulations, grasses will re-establish within the ROW, and 
eventually, small shrubs will appear along the ROW’s edges and grow larger and denser without 
implementation of management activities, such as prescribed fires. Assuming that prescribed fires would 
continue to be implemented, and shrub vegetation is consequently reduced, the Project ROW would more 
quickly blend into the overall visual landscape of the Project area. The Project is not anticipated to affect the 
implementation of prescribed fires in the Altar Valley, as fire management staff would be able to adjust burn 
plans based on the conditions and facilities present prior to implementing a given prescribed fire while still 
achieving the goal of habitat enhancement in the Altar Valley.  

 

ES071813013256LAC 6-1 V-2-13

ztrice
Text Box
W-2-13



SECTION 7  
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ES070213092642SCO   SPP_KOP1_001.ai  7/13 av

FIGURE VIA - 2a 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 1 – View Looking South from San Joaquin Road Toward ROW and North Measuring Station
Viewpoint location and cone of vision encompassed in the view.

Aerial image © Google Earth, 2013. Annotation by CH2M HILL, 2013.
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FIGURE VIA - 2b 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 1 – View Looking South from San Joaquin Road Toward ROW and North Measuring Station
Existing view. In the foreground, a water line is visible as well as an area of ground disturbance related to its recent 
construction. 
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FIGURE VIA - 2c 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 1 – View Looking South from San Joaquin Road Toward ROW and North Measuring Station
Simulation of the view as it would appear immediately after completion of pipeline construction. Because the vegetation between the viewpoint, the right-of-way, 
and the measuring station screens the view of any surface disturbance of these areas, this view will appear generally the same as seen in this simulation at the 
5-, 10-, 15-, and 20-year periods after the completion of construction.
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FIGURE VIA - 3a 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Viewpoint location and cone of vision encompassed in the view.

Aerial image © Google Earth, 2013. Annotation by CH2M HILL, 2013.
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FIGURE VIA - 3b 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Existing view.  
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FIGURE VIA - 3c
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Simulation of the view as it would appear immediately after completion of pipeline construction.  
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FIGURE VIA - 3d
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Simulation of the view as it would appear 5 years after completion of pipeline construction. 
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FIGURE VIA - 3e
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Simulation of the view as it would appear 10 years after completion of pipeline construction. 
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FIGURE VIA - 3f
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Simulation of the view as it would appear 15 years after completion of pipeline construction. 
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FIGURE VIA - 3g
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 2 – View Looking Southeast from Bopp Road Toward ROW, Contractor Yard, and Pigging Site MLV 2
Simulation of the view as it would appear 20 years after completion of pipeline construction. 
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FIGURE VIA - 4a 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Viewpoint location and cone of vision encompassed in the view.

Aerial image © Google Earth, 2013. Annotation by CH2M HILL, 2013.
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FIGURE VIA - 4b 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Existing view.  
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FIGURE VIA - 4c 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Simulation of the view as it would appear immediately after completion of pipeline construction.
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FIGURE VIA - 4d 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Simulation of the view as it would appear 5 years after completion of pipeline construction.
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FIGURE VIA - 4e 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Simulation of the view as it would appear 10 years after completion of pipeline construction.
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FIGURE VIA - 4f 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Simulation of the view as it would appear 15 years after completion of pipeline construction.
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FIGURE VIA - 4g 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 3 – View Looking Northeast Toward ROW from Highway 86
Simulation of the view as it would appear 20 years after completion of pipeline construction.
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FIGURE VIA - 5a 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Viewpoint location and cone of vision encompassed in the view.

Aerial image © Google Earth, 2013. Annotation by CH2M HILL, 2013.
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FIGURE VIA - 5b 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Existing view.  
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FIGURE VIA - 5c 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Simulation of the view as it would appear immediately after completion of pipeline construction.  
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FIGURE VIA - 5d 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Simulation of the view as it would appear 5 years after completion of pipeline construction.  
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FIGURE VIA - 5e 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Simulation of the view as it would appear 10 years after completion of pipeline construction.  
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FIGURE VIA - 5f 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Simulation of the view as it would appear 15 years after completion of pipeline construction.  
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FIGURE VIA - 5g 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 4 – View Looking West Toward ROW and MLV 4 from Highway 286
Simulation of the view as it would appear 20 years after completion of pipeline construction.  
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FIGURE VIA - 6a 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Viewpoint location and cone of vision encompassed in the view.

Aerial image © Google Earth, 2013. Annotation by CH2M HILL, 2013.
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FIGURE VIA - 6b 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Existing view.  
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FIGURE VIA - 6c 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Simulation of the view as it would appear immediately after completion of pipeline construction.
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FIGURE VIA - 6d 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Simulation of the view as it would appear 5 years after completion of pipeline construction.
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FIGURE VIA - 6e 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Simulation of the view as it would appear 10 years after completion of pipeline construction.
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FIGURE VIA - 6f 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Simulation of the view as it would appear 15 years after completion of pipeline construction.
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FIGURE VIA - 6g 
Sierrita Pipeline
Visual Impact Assessment
Sierrita Pipeline Project

KOP 5 – View Looking West Toward ROW from Santa Margarita Road
Simulation of the view as it would appear 20 years after completion of pipeline construction.
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 1 KOP Location: Viewpoint: KOP 1
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: S  Photo Orientation: S  

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 4.5 Landform 4

Vegetation 3.5 Vegetation 3.5

Water Feature _ Water Feature _

Human-Made 3.5 Human-Made 3

Overall 3.8 Overall 3.5

Intactness Intactness

Overall 3 Overall 2

Unity Unity

Overall 3.5 Overall 2

Overall Visual 
Quality Score 3.4 Overall Visual 

Quality Score 2.5

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

San Joaquin Road San Joaquin Road

View looking south toward ROW and North Measurement Station. View looking south toward ROW and North Measurement Station., 0, 5, 10, 15, and 20 years 
after project construction

Large area disturbed by recent development of water pipeline. Water pipeline elements extend above surface. Large area disturbed by recent development of water pipeline. Water pipeline elements extend above surface. Chain-link fence 
surrounding the measurement station.

South Avra Valley

Flat terrain - can see the leading edge of desert vegetation beyond area cleared by development of water pipeline View toward middleground largely obscured by chain-link fence around measurement station

Distant mountain range Distant mountain range; view partially obscured by chain-link fence around measurement station

Notes Notes

Flat plain in foreground. Distant mountains create a moderate level of visual interest. View toward distant mountains partially obscured by chain-link fence

Much of vegetation in the foreground of the view has already been removed by water pipeline project. No apparent change in vegetative conditions

N/A N/A

Large disturbed area and water pipeline features are visually discordant and reduce the visual unity of the view Presence of the chain-link fence around the measuring station interferes with views of background features and 
reduces the visual unity of the view 

The human-made features visible in this view have a moderately low level of vividness. Taken together, vividness of water pipeline features and chain-link fence is moderately low

Large area of bare soil and exposed water pipeline features create a moderately low level of visual intactness Chain-link fence around measuring station substantially intrudes upon view, reducing intactness to low
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 2 KOP Location: Viewpoint: KOP 2
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: SE Photo Orientation: SE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 4.5 Landform 4.5

Vegetation 4.5 Vegetation 2

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 4.3 Overall 3.5

Intactness Intactness

Overall 4 Overall 2

Unity Unity

Overall 4.5 Overall 3

Overall Visual 
Quality Score 4.3 Overall Visual 

Quality Score 2.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Bopp Road Bopp Road

View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5. View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5, immediately 
After Construction

Flat plain covered with an even pattern of widely spaced desert brush, and a monopole power line Foreground zone now mostly bare of vegetation 

South Avra Valley

Surface of the middleground not visible because of the flat terrain.  Monopoles supporting electric lines constitute vertical 
elements. Leading edge of vegetation on flat middleground zone now visible.

Distant mountain range Distant mountain range

Notes Notes

Flat plain in foreground. Distant mountains create a moderate level of visual interest. No change

Even stand of dispersed desert shrub vegetation. Lone saguaro adds interest. Large area of vegetation removed in the foreground

N/A N/A

Slightly above average level of visual unity Removal of vegetation reduces visual unity of the view

Built features do not substantially add to or subtract from vividness. No change

Average level of intactness because of presence of electric line Large area bare of vegetation substantially reduces visual intactness of the view
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 2 KOP Location: Viewpoint: KOP 2
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: SE Photo Orientation: SE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 4.5 Landform 4.5

Vegetation 4.5 Vegetation 2.5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 4.3 Overall 3.7

Intactness Intactness

Overall 4 Overall 2.5

Unity Unity

Overall 4.5 Overall 3.5

Overall Visual 
Quality Score 4.3 Overall Visual 

Quality Score 3.2

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Slightly above average level of visual unity Establishment of grass cover creates an incremental increase in the level of visual unity

Built features do not substantially add to or subtract from vividness. No change

Average level of intactness because of presence of electrical line Establishment of grass on cleared area creates a slight decrease in the reduction of the view's level of visual 
intactness

Flat plain in foreground. Distant mountains create a moderate level of visual interest. No change

Even stand of dispersed desert shrub vegetation. Lone saguaro adds interest. Foreground of view covered with low grass

N/A N/A

Surface of the middleground not visible because of the flat terrain.  Monopoles supporting electric lines constitute vertical 
elements. Leading edge of vegetation on flat middleground zone now visible.

Distant mountain range Distant mountain range

Notes Notes

Flat plain covered with an even pattern of widely spaced desert brush, and a monopole power line Foreground zone open, with some regrowth of vegetation

Bopp Road Bopp Road

South Avra Valley

View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5. View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5, 5 years After 
Construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 2 KOP Location: Viewpoint: KOP 2
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: SE Photo Orientation: SE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 4.5 Landform 4.5

Vegetation 4.5 Vegetation 2.5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 4.3 Overall 3.7

Intactness Intactness

Overall 4 Overall 2.5

Unity Unity

Overall 4.5 Overall 3.5

Overall Visual 
Quality Score 4.3 Overall Visual 

Quality Score 3.2

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Slightly above average level of visual unity With increase in grass cover of cleared area, a small  increase in overall visual unity

Built features do not substantially add to or subtract from vividness. No change

Average level of intactness because of presence of electrical line Large area of grass and scattered shrubs create a break in the prevailing landscape pattern

Flat plain in foreground. Distant mountains create a moderate level of visual interest. No change

Even stand of dispersed desert shrub vegetation. Lone saguaro adds interest. Foreground of view covered with low grass

N/A N/A

Surface of the middleground not visible because of the flat terrain.  Monopoles supporting electric lines constitute vertical 
elements Leading edge of vegetation on flat middleground zone now visible.

Distant mountain range Distant mountain range

Notes Notes

Flat plane covered with an even pattern of widely spaced desert brush, and a monopole power line Foreground zone open, with some regrowth of grass cover

Bopp Road Bopp Road

South Avra Valley

View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5. View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5, 10 years After 
Construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 2 KOP Location: Viewpoint: KOP 2
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: SE Photo Orientation: SE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 4.5 Landform 4.5

Vegetation 4.5 Vegetation 3

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 4.3 Overall 3.8

Intactness Intactness

Overall 4 Overall 3

Unity Unity

Overall 4.5 Overall 4

Overall Visual 
Quality Score 4.3 Overall Visual 

Quality Score 3.6

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Slightly above average level of visual unity Level of visual unity back to average

Built features do not substantially add to or subtract from vividness. No change

Average level of intactness because of presence of electrical line Large area of grass and scattered shrubs create a break in the prevailing landscape pattern

Flat plain in foreground. Distant mountains create a moderate level of visual interest. No change

Even stand of dispersed desert shrub vegetation. Lone saguaro adds interest. Heavy grass cover of cleared area with beginnings of shrub regrowth

N/A N/A

Surface of the middleground not visible because of the flat terrain.  Monopoles supporting electrical lines constitute vertical 
elements. Leading edge of vegetation on flat middleground zone now visible.

Distant mountain range Distant mountain range

Notes Notes

Flat plane covered with an even pattern of widely spaced desert brush, and a monopole power line Foreground zone open, with grass cover and some regrowth of shrubs

Bopp Road Bopp Road

South Avra Valley

View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5. View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5, 15 years After 
Construction

W
-2-53



Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 2 KOP Location: Viewpoint: KOP 2
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: SE Photo Orientation: SE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 4.5 Landform 4.5

Vegetation 4.5 Vegetation 3.5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 4.3 Overall 4.0

Intactness Intactness

Overall 4 Overall 3

Unity Unity

Overall 4.5 Overall 4

Overall Visual 
Quality Score 4.3 Overall Visual 

Quality Score 3.7

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Slightly above average level of visual unity. Level of visual unity back to average

Built features do not substantially add to or subtract from vividness. No change

Average level of intactness because of presence of electrical line. Large area of grass and scattered shrubs create a break in the prevailing landscape pattern

Flat plain in foreground. Distant mountains create a moderate level of visual interest. No change

Even stand of dispersed desert shrub vegetation. Lone saguaro adds interest. Heavy grass cover and the scattering of small shrubs in the cleared area contribute to a slight increase in the 
vividness of the vegetation in this view

N/A N/A

Surface of the middleground not visible because of the flat terrain.  Monopoles supporting electrical lines constitute vertical 
elements. Leading edge of vegetation on flat middleground zone now visible.

Distant mountain range Distant mountain range

Notes Notes

Flat plane covered with an even pattern of widely spaced desert brush, and a monopole power line Foreground zone open, with some regrowth of vegetation.

Bopp Road Bopp Road

South Avra Valley

View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5. View looking southeast toward Contractor Yard, ROW, and Pigging Site/MLV 5, 20 years After 
Construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 3 KOP Location: Viewpoint: KOP 3
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: NE Photo Orientation: NE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 5.0 Overall 4.8

Intactness Intactness

Overall 5.5 Overall 3.5

Unity Unity

Overall 6 Overall 4

Overall Visual 
Quality Score 5.5 Overall Visual 

Quality Score 4.1

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Individual elements of the view integrate into a reasonably coherent composition The cleared right-of-way with straight edges contrasts with the rest of  the landscape in the view, substantially 
reducing the overall level of visual unity to "average"

Except for fence and roadside grading, there are no other human-made features to affect vividness one way or 
another Very limited change

Because of limited visual intrusions, a moderately high to high level of intactness Presence of the wide, completely cleared right-of-way creates a substantial reduction in the view's overall level of 
intactness

Distant mountain range creates a moderately high to high level of topographic vividness No change

Thick forest of small trees creates a moderately high level of vividness Removal of the grassed area and some of the trees creates a slight reduction in the vividness of the vegetation in 
the view

N/A N/A

Hidden by trees A small break in the trees created by the pipeline right-of-way is visible

Distant mountain range Distant mountain range

Notes Notes

Flat plain with highway right-of-way, open grassland area, and even stand of small trees Flat plain with highway right-of-way; a wide, freshly cleared gas line right-of-way; and an even stand of small trees

Highway 86 Highway 86

South Avra Valley

View looking northeast toward ROW. View looking northeast toward ROW from Highway 86, immediately after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 3 KOP Location: Viewpoint: KOP 3
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: NE Photo Orientation: NE

Viewer Position: Inferior  x Level  Superior Viewer Position: Inferior  x Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 5.0 Overall 4.8

Intactness Intactness

Overall 5.5 Overall 3.5

Unity Unity

Overall 6 Overall 4

Overall Visual 
Quality Score 5.5 Overall Visual 

Quality Score 4.1

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Individual elements of the view integrate into a reasonably coherent composition The cleared right-of-way with straight edges contrasts with the rest of the landscape in the view, substantially 
reducing the overall level of visual unity to "average"

Except for fence and roadside grading, there are no other human-made features to affect vividness one way or 
another Very limited change

Because of limited visual intrusions, a moderately high to high level of intactness Presence of the wide, open-appearing right-of-way creates a substantial reduction in the view's overall level of 
intactness

Distant mountain range creates a moderately high to high level of topographic vividness No change

Thick forest of small trees creates a moderately high level of vividness Removal of some of the trees creates a slight reduction in the vividness of the vegetation in the view

N/A N/A

Hidden by trees A small break in the trees created by the pipeline right-of-way is visible

Distant mountain range Distant mountain range

Notes Notes

Highway 86 Highway 86

View looking northeast toward ROW. View looking northeast toward ROW from Highway 86, 5 years after construction

Flat plain with highway right-of-way, open grassland area, and even stand of small trees Flat plain with highway right-of-way; a wide, grass-covered gas line right-of-way; and an even stand of small trees

South Avra Valley
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 3 KOP Location: Viewpoint: KOP 3
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: NE Photo Orientation: NE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 5.0 Overall 4.8

Intactness Intactness

Overall 5.5 Overall 4

Unity Unity

Overall 6 Overall 4.5

Overall Visual 
Quality Score 5.5 Overall Visual 

Quality Score 4.4

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

Individual elements of the view integrate into a reasonably coherent composition The cleared right-of-way with straight edges contrasts with the rest of the landscape in the view, reducing the overall 
level of unity to a moderate degree 

Except for fence and roadside grading, there are no other human-made features to affect vividness one way or 
another Very limited change

Because of limited visual intrusions, a moderately high to high level of intactness The right-of-way's effect on intactness is attenuated to some extent by the increased level of grass coverage

Distant mountain range creates a moderately high to high level of topographic vividness No change

Thick forest of small trees creates a moderately high level of vividness Removal of some of the trees creates a slight reduction in the vividness of the vegetation in the view

N/A N/A

Hidden by trees A small break in the trees created by the pipeline right-of-way is visible

Distant mountain range Distant mountain range

Notes Notes

Flat plain with highway right-of-way, open grassland area, and even stand of small trees Flat plain with highway right-of-way; a wide, grass-covered gas line right-of-way; and an even stand of small trees

Highway 86 Highway 86

South Avra Valley

View looking northeast toward ROW. View looking northeast toward ROW from Highway 86, 10 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 3 KOP Location: Viewpoint: KOP 3
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: NE Photo Orientation: NE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 5.0 Overall 4.8

Intactness Intactness

Overall 5.5 Overall 4.5

Unity Unity

Overall 6 Overall 5

Overall Visual 
Quality Score 5.5 Overall Visual 

Quality Score 4.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

individual elements of the view integrate into a  reasonably coherent composition The thick grass cover and the fringe of trees along the edges integrate the right of way back into the landscape 
pattern, bringing the overall level visual unity back close to where  it was before the pipeline's development

except for fence and roadside grading, no human made features to affect vividness one way or another very limited change

because of limited visual intrusions, a moderately high to high level of intactness with thick grass cover and an incipient fringe of trees, the right of way creates less of a contrast and the intactness of 
the view is moderately high

distant mountain range creates a moderately high to high level of topographic vividness no change

thick forest of small trees creates a moderately high level of vividness with extension of tree cover into the formerly cleared ROW, vividness of vegetation is back to original level

N/A N/A

hidden by trees a small break in the trees created by the pipeline right of way is visible

distant mountain range distant mountain range

Notes Notes

flat plain with highway right of way, open grassland area and even stand of small trees flat plain with highway right of way, a wide, a revegetated  gas line right of way,  and an even stand of small trees

Highway 86 Highway 86

South Avra Valley

View looking northeast toward ROW. View looking northeast toward ROW from Highway 86, 15 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 3 KOP Location: Viewpoint: KOP 3
Landscape Unit: South Avra Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: NE Photo Orientation: NE

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5.5

Water Feature _ Water Feature _

Human-Made 4 Human-Made 4

Overall 5.0 Overall 5.0

Intactness Intactness

Overall 5.5 Overall 5

Unity Unity

Overall 6 Overall 5.5

Overall Visual 
Quality Score 5.5 Overall Visual 

Quality Score 5.2

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

individual elements of the view integrate into a  reasonably coherent composition The thick grass cover and the fringe of trees along the edges integrate the right of way back into the landscape 
pattern, bringing the overall level visual unity back close to where  it was before the pipeline's development

except for fence and roadside grading, no human made features to affect vividness one way or another very limited change

because of limited visual intrusions, a moderately high to high level of intactness with thick grass cover and fringe of trees, the right of way creates less of a contrast and the intactness of the view is 
moderately high

distant mountain range creates a moderately high to high level of topographic vividness no change

thick forest of small trees creates a moderately high level of vividness with extension of tree cover into the formerly cleared ROW, vividness of vegetation is back to original level

N/A N/A

hidden by trees a small break in the trees created by the pipeline right of way is visible

distant mountain range distant mountain range

Notes Notes

flat plain with highway right of way, open grassland area and even stand of small trees flat plain with highway right of way, a wide, freshly cleared gas line right of way,  and an even stand of small trees

Highway 86 Highway 86

South Avra Valley

View looking northeast toward ROW. View looking northeast toward ROW from Highway 86, 20 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 4 KOP Location: Viewpoint: KOP 4
Landscape Unit: Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 3.5 Human-Made 3

Overall 4.7 Overall 4.5

Intactness Intactness

Overall 5.5 Overall 5

Unity Unity

Overall 5.5 Overall 5

Overall Visual 
Quality Score 5.2 Overall Visual 

Quality Score 4.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

moderately high level of visual unity addition of fenced area slightly reduces overall level of visual unity

road right of way, fence, and guyed utility pole detract slightly from the vividness of the view addition of fenced area slightly reduces vividness of human-made elements

intactness of this generally natural scene reduced to moderately high by fence and guyed utility pole addition of fenced area adds an additional element of contrast, slightly reducing overall level of visual intactness

mountain ridgeline in background, including Baboquivari Peak create a moderately high to high degree of vividness no change

mosaic of grasses, shrubs, and small trees create a moderately high level of vividness minor change, not readily detectable

because of flatness of terrain, not readily visible because of flatness of terrain, not readily visible

mountain ridgeline, including Baboquivari Peak mountain ridgeline, including Baboquivari Peak

Notes Notes

Highway 286 Highway 286

View looking west toward ROW and MLV 4. View looking west toward ROW and MLV 4, Immediately after construction

road right of way, barbed wire fence, utility pole, and a flat plain covered with brush and small trees road right of way, barbed wire fence, area enclosed by chain link fence utility pole, and a flat plain covered with brush and small 
trees

North Altar Valley North Altar Valley
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 4 KOP Location: Viewpoint: KOP 4
Landscape Unit: Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 3.5 Human-Made 3

Overall 4.7 Overall 4.5

Intactness Intactness

Overall 5.5 Overall 5

Unity Unity

Overall 5.5 Overall 5

Overall Visual 
Quality Score 5.2 Overall Visual 

Quality Score 4.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

intactness of this generally natural scene reduced to moderately high by fence and guyed utility pole addition of fenced area adds an additional element of contrast, slightly reducing overall level of visual intactness

moderately high level of visual unity addition of fenced area slightly reduces overall level of visual unity

road right of way, fence, and guyed utility pole detract slightly from the vividness of the view addition of fenced area slightly reduces vividness of human-made elements

Notes Notes

mountain ridgeline in background, including Baboquivari Peak create a moderately high to high degree of vividness no change

mosaic of grasses, shrubs, and small trees create a moderately high level of vividness minor change, not readily detectable

road right of way, barbed wire fence, utility pole, and a flat plain covered with brush and small trees road right of way, barbed wire fence, area enclosed by chain link fence utility pole, and a flat plain covered with brush and small 
trees

because of flatness of terrain, not readily visible because of flatness of terrain, not readily visible

mountain ridgeline, including Baboquivari Peak mountain ridgeline, including Baboquivari Peak

Highway 286 Highway 286

North Altar Valley North Altar Valley

View looking west toward ROW and MLV 4. View looking west toward ROW and MLV 4, 5 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 4 KOP Location: Viewpoint: KOP 4
Landscape Unit: Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 3.5 Human-Made 3

Overall 4.7 Overall 4.5

Intactness Intactness

Overall 5.5 Overall 5

Unity Unity

Overall 5.5 Overall 5

Overall Visual 
Quality Score 5.2 Overall Visual 

Quality Score 4.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

intactness of this generally natural scene reduced to moderately high by fence and guyed utility pole addition of fenced area adds an additional element of contrast, slightly reducing overall level of visual intactness

moderately high level of visual unity addition of fenced area slightly reduces overall level of visual unity

road right of way, fence, and guyed utility pole detract slightly from the vividness of the view addition of fenced area slightly reduces vividness of human-made elements

Notes Notes

mountain ridgeline in background, including Baboquivari Peak create a moderately high to high degree of vividness no change

mosaic of grasses, shrubs, and small trees create a moderately high level of vividness minor change, not readily detectable

road right of way, barbed wire fence, utility pole, and a flat plain covered with brush and small trees road right of way, barbed wire fence, area enclosed by chain link fence utility pole, and a flat plain covered with brush and small 
trees

because of flatness of terrain, not readily visible because of flatness of terrain, not readily visible

mountain ridgeline, including Baboquivari Peak mountain ridgeline, including Baboquivari Peak

Highway 286 Highway 286

North Altar Valley North Altar Valley

View looking west toward ROW and MLV 4. View looking west toward ROW and MLV 4, 10 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 4 KOP Location: Viewpoint: KOP 4
Landscape Unit: Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 3.5 Human-Made 3

Overall 4.7 Overall 4.5

Intactness Intactness

Overall 5.5 Overall 5

Unity Unity

Overall 5.5 Overall 5

Overall Visual 
Quality Score 5.2 Overall Visual 

Quality Score 4.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

intactness of this generally natural scene reduced to moderately high by fence and guyed utility pole addition of fenced area adds an additional element of contrast, slightly reducing overall level of visual intactness

moderately high level of visual unity addition of fenced area slightly reduces overall level of visual unity

road right of way, fence, and guyed utility pole detract slightly from the vividness of the view addition of fenced area slightly reduces vividness of human-made elements

Notes Notes

mountain ridgeline in background, including Baboquivari Peak create a moderately high to high degree of vividness no change

mosaic of grasses, shrubs, and small trees create a moderately high level of vividness minor change, not readily detectable

road right of way, barbed wire fence, utility pole, and a flat plain covered with brush and small trees road right of way, barbed wire fence, area enclosed by chain link fence utility pole, and a flat plain covered with brush and small 
trees

because of flatness of terrain, not readily visible because of flatness of terrain, not readily visible

mountain ridgeline, including Baboquivari Peak mountain ridgeline, including Baboquivari Peak

Highway 286 Highway 286

North Altar Valley North Altar Valley

View looking west toward ROW and MLV 4. View looking west toward ROW and MLV 4, 15 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 4 KOP Location: Viewpoint: KOP 4
Landscape Unit: Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5 Vegetation 5

Water Feature _ Water Feature _

Human-Made 3.5 Human-Made 3

Overall 4.7 Overall 4.5

Intactness Intactness

Overall 5.5 Overall 5

Unity Unity

Overall 5.5 Overall 5

Overall Visual 
Quality Score 5.2 Overall Visual 

Quality Score 4.8

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

intactness of this generally natural scene reduced to moderately high by fence and guyed utility pole addition of fenced area adds an additional element of contrast, slightly reducing overall level of visual intactness

moderately high level of visual unity addition of fenced area slightly reduces overall level of visual unity

road right of way, fence, and guyed utility pole detract slightly from the vividness of the view addition of fenced area slightly reduces vividness of human-made elements

Notes Notes

mountain ridgeline in background, including Baboquivari Peak create a moderately high to high degree of vividness no change

mosaic of grasses, shrubs, and small trees create a moderately high level of vividness minor change, not readily detectable

road right of way, barbed wire fence, utility pole, and a flat plain covered with brush and small trees road right of way, barbed wire fence, area enclosed by chain link fence utility pole, and a flat plain covered with brush and small 
trees

because of flatness of terrain, not readily visible because of flatness of terrain, not readily visible

mountain ridgeline, including Baboquivari Peak mountain ridgeline, including Baboquivari Peak

Highway 286 Highway 286

North Altar Valley North Altar Valley

View looking west toward ROW and MLV 4. View looking west toward ROW and MLV 4, 20 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 5 KOP Location: Viewpoint: KOP 5
Landscape Unit: South Altar Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5.5

Water Feature _ Water Feature

Human-Made 4 Human-Made 4

Overall 5.0 Overall 5.0

Intactness Intactness

Overall 6 Overall 5.5

Unity Unity

Overall 6 Overall 6

Overall Visual 
Quality Score 5.7 Overall Visual 

Quality Score 5.5

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

the elements of the landscape fit together to create a visually coherent whole the visible pipeline ROW is consistent with the linearity of this landscape and does not substantially effect the overall 
visual unity of the view

except for road, no human-made features - average level of vividness no substantial change in the vividness of human-made features

except for road, no encroaching features line across the landscape created by the pipeline ROW brings about a minor reduction in the intactness level

mountain ridgeline backdrop creates a moderately high to high level of vividness no change

undisturbed-appearing vegetation creates a moderately high to high level of vividness minor change to vegetative cover has no substantial effect on vividness of the vegetation in the view

N/A N/A

grass and shrub-covered bajada grass and shrub-covered bajada

mountain ridgeline mountain ridgeline

Notes Notes

Santa Margarita Road Santa Margarita Road

View looking west toward pipeline ROW. View looking west toward pipeline ROW, immediately after construction.

unpaved road, flat, grass-covered plain, and  band of forest unpaved road, flat, grass-covered plain, and  band of forest

South Altar Valley
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 5 KOP Location: Viewpoint: KOP 5
Landscape Unit: South Altar Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5.5

Water Feature _ Water Feature

Human-Made 4 Human-Made 4

Overall 5.0 Overall 5.0

Intactness Intactness

Overall 6 Overall 5.5

Unity Unity

Overall 6 Overall 6

Overall Visual 
Quality Score 5.7 Overall Visual 

Quality Score 5.5

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

the elements of the landscape fit together to create a visually coherent whole the visible pipeline ROW is consistent with the linearity of this landscape and does not substantially affect the overall 
visual unity of the view

except for road, no human-made features - average level of vividness no substantial change in the vividness of human-made features

except for road, no encroaching features now-fading line across the landscape created by the pipeline ROW brings about a minor reduction in the intactness 
level

mountain ridgeline backdrop creates a moderately high to high level of vividness no change

undisturbed-appearing vegetation creates a moderately high to high level of vividness minor change to vegetative cover has no substantial effect on vividness of the vegetation in the view

N/A N/A

grass and shrub-covered bajada grass and shrub-covered bajada

mountain ridgeline mountain ridgeline

Notes Notes

unpaved road, flat, grass-covered plain, and  band of forest unpaved road, flat, grass-covered plain, and  band of forest

Santa Margarita Road Santa Margarita Road

South Altar Valley

View looking west toward pipeline ROW. View looking west toward pipeline ROW, 5 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 5 KOP Location: Viewpoint: KOP 5
Landscape Unit: South Altar Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W

Viewer Position: Inferior  X Level  Superior Viewer Position: Inferior  X Level  Superior

View Notes View Notes

Foreground
(0 - 1/2 mile)

Foreground
(0 - 1/2 mile)

Middleground
(1/2 - 4 miles)

Middleground
(1/2 - 4 miles)

Background
(> 4 miles)

Background
(> 4 miles)

Vividness Vividness
Feature Score* Feature Score*

Landform 5.5 Landform 5.5

Vegetation 5.5 Vegetation 5.5

Water Feature _ Water Feature

Human-Made 4 Human-Made 4

Overall 5.0 Overall 5.0

Intactness Intactness

Overall 6 Overall 6

Unity Unity

Overall 6 Overall 6

Overall Visual 
Quality Score 5.7 Overall Visual 

Quality Score 5.7

*Score Key: *Score Key:
1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High 1 - Very Low;  2 - Low;  3 - Moderately Low;  4 - Average;  5 - Moderately High;  6 - High;  7 - Very High

the elements of the landscape fit together to create a visually coherent whole pipeline is now barely detectable and thus has no effect on the visual unity of the view

except for road, no human-made features - average level of vividness no substantial change in the vividness of human-made features

except for road, no encroaching features pipeline is now barely detectable and thus has no effect on intactness

mountain ridgeline backdrop creates a moderately high to high level of vividness no change

undisturbed-appearing vegetation creates a moderately high to high level of vividness no readily detectable changes

N/A N/A

grass and shrub-covered bajada grass and shrub-covered bajada

mountain ridgeline mountain ridgeline

Notes Notes

unpaved road, flat, grass-covered plain, and  band of forest unpaved road, flat, grass-covered plain, and  band of forest

Santa Margarita Road Santa Margarita Road

South Altar Valley

View looking west toward pipeline ROW. View looking west toward pipeline ROW, 10 years after construction
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Visual Resource Survey: Sierrita Pipeline Existing Conditions Visual Resource Survey: Sierrita Pipeline With Project

KOP Location: Viewpoint: KOP 5 KOP Location: Viewpoint: KOP 5
Landscape Unit: South Altar Valley Date: Jul-13 Landscape Unit: Date: Jul-13

Viewpoint 
Description 
(Figure Caption):

Viewpoint 
Description 
(Figure Caption):

Photo Orientation: W Photo Orientation: W
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